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BOARD  OF  TRUSTEES. 


EX-OFFICIO    MEMBERS. 
His  Excellency  Robert  E.  Pattison,     Harrisburg, 

Governor  of  the  Commonwealth. 

The  Hon.  William  F.  Harrity, Harrisburg, 

Secretary  of  the  Commonwealth. 

George  W.  Atherton,  LL.  D.,     State  College, 

President  of  the  College. 
John  McDowell,  Esq., Washington, 

President  of  the  State  Agricultural  Society, 

The  Hon.  Thomas  J.  Stewart, Harrisburg, 

Secretary  of  Internal   Affairs. 

Capt.  William  McClelland, Harrisburg, 

Adjutant  General. 
D.  J    Waller,  Jr.,  D.  D., Harrisburg, 

Superintendent  of  Public   Instruction. 

Joseph  M.  Wilson,  Esq., Philadelphia, 

President   of  Franklin  Institute. 


ELECTED  MEMBERS. 

Names.  Residences.  Term  expires. 

The  Hon.  Francis  Jordan,    .    .   .  Harrisburg, 1891 

Capt.  Chas.  W.  Roberts,     ....  West  Chester, 1891 

James  B.  Doyle,  Esq.,  ......  Philadelphia, 1891 

Gabriel  Hiester,  Esq., Harrisburg, 1891 

Frank  Knoche,  Esq., Harrisburg, 1891 

The  Hon.  Geo.  W.  Hood,    ....      Indiana, 1892 

Andrew  Carnegie,  Esq.,    ....  Pittsburgh,     1892 

H.  V.  White,  Esq., Bloomsburg, 1892 

Joel  A.  Herr,  Esq., Cedar  Springs, 1892 

Cyrus  Gordon,  Esq.,      Clearfield, 1892 

The  Hon.  John  H.  Orvis,     ....  Bellefonte,      1893 

The  Hon.  Amos  H.  Mylin,    .    .  Lancaster, 1893 

The  Hon.  John  A.  Woodward,     .  Howard, 1893 

Samuel  R.  Downing,  Esq.,     .    .      West  Chester, 1893 

James  F.  Robb,  Esq., Pittsburgh, 1893 


The  Hon.  Francis  Jordan, .  Harrisburg, 

President  of  the   Board. 

George  W.  Atherton, State  College, 

Secretary. 

John  Hamilton, Lemont, 

Treasurer. 
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FACULTY  AND  INSTRUCTORS. 


GEORGE  W.  ATHERTON,  LL.  D.,  President, 

Professor  of  Political  and  Social  Science. 

JAMES  Y.  McKEE,  M.  A.,  Vice  President, 

Professor  of  English  Literature  and  Mental  and  Moral  Science. 

WILLIAM  A.   BUCKHOUT,  M.  8., 

Professor  of  Botany  and  Horticulture. 

I.  THORNTON  OSMOND,  M.  S.,   M.   A., 

Professor  of  Physics. 

JOSIAH  JACKSON,  M.   A., 

Professor  of  Mathematics. 

LOUIS  H.  BARNARD,  C.  E., 

Professor  of  Civil  Engineering. 

HARRIET  A.  McELWAIN,   M.  A., 

Lady  Principal  :    Professor  of  History. 

LOUIS  E.  REBER,  M.  S., 

Professor  of  Mechanics   and  Mechanical  Engineering. 

WILLIAM  FREAR,   Ph.   D., 

Professor  of  Agricultural  Chemistry :   Secretary  of  the  Faculty. 

GEORGE  GILBERT  POND,  M.  A.,  Ph.  D., 

Professor  of  Chemistry. 

EDGAR  F.   DAVIS,  M.    A., 

Professor  of  English  and  Rhetoric. 

SILAS  A.  WOLF,  First  Lieut.,  4th  Infantry,  U.  S.  A., 

Professor  of  Military  Science  and  Tactics. 

HENRY  P.   ARMSBY,  Ph.  D., 

Lecturer  on  Animal  Chemistry  and  Cattle  Feeding. 

JOHN  PEMBERTON,  C.   E.,  U.  S.   N., 

Assistant  Professor  of  Mechanical  Engineering. 

HENRY  T.   FERNALD,  M.  S.,  Ph.  D., 

Assistant  Professor  of  Zoology. 

CHARLES  H.  KINNE,  B.  A.,  Ph.  D., 

Professor  of  French,  German  and  Spanish. 

EDWIN  E.  SPARKS,  B.   A., 

Principal  of  the  Preparatory  Department. 

THOMAS  F.  HUNT,   B.  S., 

Professor  of  Agriculture. 
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GEORGE  C.   BUTZ,  M.  S.f 

Assistant  in  Botany  and  Horticulture. 

WILLIAM  H.  CALDWELL,  B.  S., 

Instructor  in  Agriculture. 

FRANKLIN  E.  TUTTLE,  B.   A., 

Instructor  in  Chemistry  and  Mineralogy. 

JENNIE  J.  WILLARD, 

Instructor  in  Music. 
GEORGE  M.  DOWNING,  B.  S., 

Assistant  in  the  Physical  Laboratory. 

J.   H.   ROOT,   B.  S., 

Instructor  in  Mathematics. 

T.  RAYMOND  BEYER,  B.  S.,  C.  E., 

Instructor  in  Civil  Engineering. 

CURTIN  G.  ROOP,  M.  A., 

Instructor  in  the  Preparatory  Department :    English  and  Latin. 

MAURICE  J.  THOMPSON,   B.    A., 

Instructor  in  the  Preparatory  Department :   Mathematics. 

ANNA  E.  REDIFER, 

Instructor  in  Industrial  Art  and  Design. 
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THE  EXPERIMENT  STATION. 


Officers. 

The  President  of  the  College. 

H.  P.  Abmsby,  Ph.  D., Director. 

Wm.  Frear,  Ph.  D., Vice  Director    and  Chemist. 

Wm.  A.  Buckhout,  M.  S., Botanist. 

Thos.  F.  Hunt,  B.  S, Agriculturist. 

Geo.  C.  Butz,  M.  S., Horticulturist. 

Wm.  C.  Patterson, Superintendent  of  Farm. 

Assistants. 

Wm.  H.  Caldwell,  B.  S.,      Assistant  Agriculturist. 

Geo.  L.  Holter,  B.  S., 1 

W.  S.  Sweetser,  B.  S., { 

H.  B.  McDonnell,  B.  S.,  M.  D., f  *********  Chemists. 

J.  A.  Fries, ) 

Geo.  Baldwin, Gardener. 

Miss  Julia  C.  Gray, Clerk  and  Stenographer. 
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MILITARY  ORGANIZATION. 


Silas  A.  Wolf,  1st  Lieut.  4th  U.  S.  Infantry,  Commandant. 

Battalion  Organization — Commissioned  Staff. 
Thomas  A.  Gilkey,  Cadet  Captain,  Assistant  Instructor  in  Tactics. 

Noah  H.  Suloff,  John  Wesley  Fields, 

Cadet  Lieutenant  and  Adjutant.    Cadet  Lieutenant  and  Quartermaster. 

Non-Commissioned   Staff'. 
Raphael  Kessler,  Frank  J.  Pond, 

Sergeant  Major.  Quartermaster  Sergeant. 


Company  A.  Company  B. 

Captain,  Captain, 

Arthur  G.  McKee.  Hugh  Hamilton. 


Company  C. 

Captain, 
F.  N.  Weidner. 


Company  D. 
Captain, 
W.  M.  CAMP. 


Lieutenants, 
H.  D.  Long, 
G.  C.  Clarke. 


Lieutenants, 
J.  F.  Shields, 
D.  M.  Taylor. 


Lieutenants, 
J.  H.  Yocum. 


Lieutenants, 
W.  A.  Bartley. 


First  Sergeant, 
N.  M.  Loyd. 


First  Sergeant, 
H.  H.  HERR. 


First  Sergeant, 
W.   W.   BOHN. 


First  Sergeant, 
Willis  McKee. 


Sergeants,  Sergeants,  Sergeants,  Sergeants, 

C.   C.   HlLDEBRANO,   M.   S.  McDOWELL,  T.  O.  GLENN,  D.  L.   SOMMERVILLE 

E.  W.  Bush,  C.  M.  H.  Athertox,  H.  R.  Pratt,  J.  w.  Stephenson. 

A.  C.  Read.  C.  E.  Aull.  H.  P.  K.  Rumberger.C  H.  Hile. 


Corporals, 
R.  G.  FURST, 
J.H.  Mitchell, 
C.  J.  Girvin, 

W.   P.  ROTHROCK. 


Corporals, 
H.  W.  Mattern, 
F.  Dale, 

R.   B.  MATTERN, 


Corporals 
E.   DUNKLE, 
J.  K.   FURST, 
C.  R.  FAY, 
C.  EACHUS. 


Corporals, 

F.   ORBIN, 

E.  P.  Butts, 
C.  M.  Caughey, 


Color  Guard. 
Color  Sergeant,  C  C.  Hildebrand. 

Color  Corporals. 
Corporals  Dunkle,  Butts  and  Dale. 
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GRADUATES  AT  LAST  COMMENCEMENT. 


Names. 

Ball,  Antoinette  D.,     ... 
Beaver,  Gilbert  Addams,  . 
Breneman,  Herbert  Neff, 
Brew,  William  Patten,    .    . 
Brown,  Potter  Maclay,   .    . 
Bryan,  Fred.  Azdell,    .    .    . 
Demming,  George  Stephen, 
Elenberger,  Ira  C.Mitchei. 
Gossler,  Philip  Gree  v,    .    . 
Hunter,  John  Andrew,  Jr., 
Jackson,  William  Benjami 
Jones,  Margaret  Beddow, 
Leyden,  Harry  Russell, 
McLean,  Harvey  Berg.,   . 
Meek,  George  Reuben, 
Mitchell,    Howard  Walto 

Mock,  James  C, 

Walker,  James  Blair,  . 

Walker,  J.  M., 

Walker,  William  Hultz, 


Courses. 

(Gen.  Sci.,)      . 
.  (Lat.  Sci.,) 
.  (Mech.  Eng.,) 
.  (Mech.  Eng.,) 
.  (Adv.  Agr.,)    . 
.  (Civ.  Eng.,)    . 
.  (Civ.  Eng.,)    . 
l, (Lat.  Sci.,) 
.  (Mech.  Eng.,) 
.  (Mech.  Eng.,) 
N,(Mech.  Eng.,) 
(Lat.  Sci.,)  .    . 
(Mech.  Eng.,) 
(Mech.  Eng.,) 
(Lat.  Sci.,)  .    . 
n, (Lat.  Sci.,) 
.  (Mech.  Eng.,) 
.  (Gen.  Sci.,)      . 
.  (Gen.  Sci.,) 
.  (Adv.  Cheni.,) 


Residences. 
.  Honesdaie. 
Bellefonte. 
.  Strasburg. 
.  Bellefonte. 
.  Christ.  Ch.,  N.  Zeal. 
.  New  Libson,  Ohio. 
.  Harrisburg. 
.  Gatesburg. 
.  Columbia. 
.  Storrnstown. 
.  State  College. 
.  Miners ville. 
.  Beech  Creek. 
.  Pittsburgh. 
.  Bellefonte. 
.  Pittsburgh. 
.  Phillipsburg. 
.  Pittsburgh. 
.  Emporium. 
.  Pittsburgh. 


STUDENTS    IN    1890-91. 


POST    GRADUATES. 


McKee,  George  C, (Electricity,)      .  State  College. 

McLean,  Harvey  Berg,     .    .    .  (Mech.  Eng.,)    .  Pittsburgh. 
Walker,  William  Hultz,   .   .  (Adv.  Chem.,)  .  Pittsburgh. 
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Senior  Class. 


Names.  Courses.  Residences. 

Bartley,  William  Austin,     .  (Mech.  Eng.,).  Bellefonte. 
Camp,  Walter  Mason  ......  (Civ.  Eng.,)    .  Wyalusing. 

Fields,  John  Wesley, (Adv.  Chem.,)  McConnePsburg. 

Gilkey,  Thomas  Alvin,  .  .    .(Civ.  Eng.,)    .  Neshannoek  Falls. 

Green,  Charles  Maxwell,    .    .  (Elec.  Eng.,)    Trenton,  N.  J. 
Griffin, Francis  Addison,   .    ..  (Mech.  Eng.,). Pittsburgh. 

Hamilton,  Hugh,  Jr., (Elec.  Eng.,)    Thompson  town. 

Long,  Harry  David, (Elec.  Eng.,)  .  Fayette ville. 

McKee,  Arthur  Glenn,  ....  (Mech.  Eng.,)  State  College. 

Moore,  Maud, (Lat.  Sci.,)   .   .  Lemont. 

Suloff,  Noah  Hertzler,     .    .  .  (Civ.  Eng.,)    .Patterson. 
Shields,  John  Franklin,  .    .    .  (Civ.  Eng.,)    .  Chester. 
Taylor,  Dilworth  Miller,   .    .  (Civ.  Eng.,)    .  Media. 
Weidner,  Fraley  Niebuhr,     .  (Adv.  Chem.,)  Chester. 
jYocum,  John  Hanna, (AdvChem.,)  Johnson  City. 


Junior  Class. 


Atherton,  Charles  M.  H.,    .   .  (Mech,  Eng.,)  State  College. 
Aull,  Charles  Elmer,    ....  (Civ.  Eng.,)    .  Pittsburgh 
Bohn,  Wellington  Warnes,  .  (Phys.  and  El.)Robesonia. 
JBrown,  Sydney  Herbert,    .    .  (Adv.  Chem.,)  Christ  Ch.,  N.  Zeal. 
Bush,  Edward  Wallace,    .   .    .  (Civ.  Eng..)    .  Susquehanna. 
Crawford,  Samuel  Grant,   .    .(Civ.  Eng.,)    .  Minersville 

fFosTER,  John, (Civ.  Eng.,)  .    State  College. 

|Glenn,  Thomas  Olie, (Lat.  Sci.,)   .    .Fillmore. 

Herr,  Herman  Horace    .    .    .      (Mech,  Eng.,)   Wheatland  Mills. 
Hildebrand,  Charles  Conrad,  (Phys.  and  El. )  Philadelphia. 
Hile,  Charles  Harvey,   .    .    .    .  (Phys.  and  El,) Bellefonte. 

Kessler,  Raphael, (Civ.  Eng.,)     .  Brandt, 

Lloyd,  Nelson  McAllister,       (Phys.and  El.,)Oakland  Mills. 
McDowell,  Milton  Speer,    .   .(Lat.  Sci.,)   .    .  Milroy. 

McKee,  W7illis,      (Civ.  Eng.,)     .  State  College. 

Meek,  Eloise, (Lat.  Sci.,)    .    .  Bellefonte. 

Pond,  Francis  Jones, (Adv.    Chem.,)  State  College. 

Pratt,  Howard  Riley,     ....  (Civ.  Eng.,)  .    .  Fleming. 
Read,  August  Clement,     .    .      (Civ.  Eng.,)  .    .  Delano. 
Rumberoer,  Howard  Porter    (Civ.  Eng.,)  .    .  Warrior's  Mark. 
jSchaffer,  Margaret  Ellen,  .  (Gen.  Sci.,)   .    .  State  College. 
Sommerville,  Donald  Laing,     (Civ  .Eng.,)      .  Snow  Shoe. 

+Not  in  full  standing. 


IO 


The  Pennsylvania  State  College. 


Names.  Courses.  Residences, 

Stephenson,  John  Webster,    .  (Civ.  Eng.)  .    .  MahaiFey. 
Wieland,  George  Reber,    .   .   .  (Adv.  Chem)*  .  State  College. 


Sophomore  Class. 


Butts,  Edward  Pontney,    .    .    .  (Civ.  Eng.,)    .  Bellefonte. 
Caughey,  Cassius  McCreary,  .  (Civ.  Eng.,)    .  Fairview. 

Camp,  Emma  Eliza, (Gen.  Sci.,)     .  Wyalusing. 

Chadman,  Charles  Erehart,    (Lat.  Sci.,)  .    .  Conneaut,  Ohio. 
fCuMMiNGS,  Charles  Andrew,   (Mech.  Eng.,)  Tidioute. 

Dale,  Frederick (Gen.  Sci.,)  .    .  Lemont. 

Dunkle,  Henry  Edward     .   .    .  (Mech.  Eng.,)  Huntingdon. 

Eachus,  Charles, (Adv.  Chem.,)  Coatesville. 

Fay,  Charles  Ross,     (Lat.  Sci.,)   .   .  Williamsburg. 

Furst,  John  Hogan, (Mech.  Eng.,)  Cedar  Springs. 

Furst,  John  Kieffer, (Civ.  Eng.,)    .  Cedar  Springs. 

Furst,  Robert  Gardner,        .    .(Lat  Sci.,)    .    .  Cedar  Springs. 
jGibboney,  William  Kent,    .   .  (Phys.  &  El.,)  Belleville. 
fGiRViN,  Charles  Jeffreys,     .  (Mech.  Eng.,)  Philadelphia. 
Greenwood,  Harry  Edgar,  .    .  (Mech  Eng.,)    Rockhill  Furnace. 
|Gross,  Daniel  Wingerd    .    .    .  (Civ.  Eng.,)  .    Harrisburg. 
Haas,  George  Herman,     .   .   .   .  (Civ.  Eng.,)    .  Selinsgrove. 
Kintner,  Joseph  Jennings,  .    .  (Gen.  Sci.,)  .    .  Wilkes-Barre. 

Krumrine,  Sidney, (Adv.  Chem.,)State  College. 

MacGregor,  John  William,  .    .  Civ.  Eng.,)  .    .  Wellsville. 
Mattern,  Hayes  Waite,  ....  (Civ.  Eng.,)  .    Warrior's  Mark. 
Mattern,  Roy  Briscoe,    ....  (Gen.  Sci.)  .   .  Milesburg. 
McDonnell,  Milton  Earle,     .  (Civ.  Eng.,)    .  Florence. 
fMcDowELL,  William  John,     .  (Civ.  Eng.,)     .  Snow  Shoe. 
jMcElwain,  Carrie  Mabel,  .    .  (Gen.  Sci.,)      .  W.  Springfield,  Mass. 
Mitchell,    John    Hennon,  .    .  (Mech.  Eng.,)    New  Brighton. 

jMotz,   William   Roy, (Gen.  Sci.,)      .  Woodward. 

Orbin,    Fred,      (Civ.  Eng.,)     .  Meyersdale. 

Rothrock,  William  Powell,  .  (Civ.  Eng.,)     .  BelleFonte. 

Small,  John  Murphy, (Lat.  Sci.,)    .    .  Harrisburg. 

Smiley,  Warren  Price,  ....  (Gen.  Sci.,;  .    .  Factoryville. 
Walsh,  John  Greer,  Jr.,  .    .    .  (Gen.  Sci.,)  .    .  Westchester. 
Weld,  Fred.   Falconer,  .       .    .  (Civ.    Eng.,)  .  Sugar  Grove. 
Williamson,  Richard  Wood,  .  (Lat.    Sci.,)  .    .  Huntingdon. 

fNot  in  full  standing. 
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Freshman  Class. 


Names.  Courses.  Residence. 

Banks,  William, (Lat.    Sci.,)  .    .  Indiana. 

|Bell,  Eva  Persilla, (Gen.  Sci.,)  .    .  State  College. 

Barndollar,     Fred, (Civ.  Eng.,)  .    .  Everett. 

Belt,  Abram  Dinsmore,  ....  (Mech.  Eng.,)    Wellsville. 

Bowman,    Roger, .  .    .  (Civ.  Eng.,)     .  Philadelphia. 

Brenneman,   Paul    Bruce,  .    .  (Civ.  Eng.,)     .  Saxton. 
Brewer,  John  Maitland,  .    .    .  (Civ.  Eng.,)  .   .  Philadelphia, 
|Brown,  William  Henry,      .    .  (Phys.   &  El.,)  Philadelphia. 
Chambers,  Jno.  Thompson,  Jr., (Mech.  Eng.,)    Blair  Station. 

Dale,  Willard,    . (Phys.   &  El.,) Lemon t. 

Damon,  Albert  Foster,  ....  (Civ.  Eng., ")    . .  Darby. 
Dickinson,  Willis  Meyer,  .    .  (Mech.  Eng.,)  Philadelphia. 
Edwards,  Ernest  Gardner,    .  (Gen.  Sci.,)  .    .  Smith's  Mills. 

Gray,  James  Allen, (Gen.  Agr.,)     .  Brookville. 

Gray,   Minnie  Edith, (Gen.  Sci.,)  .   .  State  College. 

Guyer,    Arthur  George,      .    .  (Civ.  Eng.,)    .  Warrior's  Mark. 
|Hafer,  Laura  Katharine,     .  (Gen.  Sci.,)  .   .  Bellefonte. 

Hench,  John  Banton, (Phys.  &  El.,)  Northumberland. 

Holliday,  Myra, (Gen.  Sci.,)      .  Bellefonte. 

Hunter,  Susannah  Sophia,  .    .  (Lat.   Sci.,)  .     Stormstown. 
Kessler,  Alfred  Lea,  ....      (Lat.   Sci.,)  .    .  Brandt. 

Kirk,  Edwin  Brosius, (Phys.  &  El.,)    Kennett  Square. 

Knittle,  Albert  Daniel,  .    .    .  (Phys.  &  El. ,)  Port  Carbon. 
Kremer,  Charles   Earnst,  .    .  (Gen.    Sci.)  .    .  Ridley  Park. 

Kyle,  Frank,      (Phys.  &  El.,)  Milroy. 

fLuNG,  Mary  Grace, (Lat.   Sci.,)      .  Wilkes-Barre. 

Martin,  Ralph  Fitch, (Mech.  Eng.,)  Shenandoah. 

Mattern,   Frank   Keith,  .    .    .  (Mech.  Eng.,)    Warrior's  Mark. 
Mattern,  Lewis   Wilson,  .    .    .  (Gen.  Sci,)  .    .  Warrior's  Mark. 
Miller,  George  Potter  ....  (Gen.  Sci.,)  .    .  Pleasant  Gap. 
Musser,  Boyd  Anspach,  ....  (Gen.  Sci.,)  .    .  State  College. 

Packer,  Isaac  Aaron, (Gen.  Sci.,)  .    .  Rornola. 

Patterson,  May, (Gen.  Sci.,)  .   .  State  College. 

Pyne,  Edward,  Jr., (Phys.   &  El.,)Hingman,  Mass. 

Quigley,  James   Edwin,  ....  (Mech.  Eng.,)    Blanchard. 
fScHAFFER,  Julia  Agnes,  .    .    .  (Gen.  Sci.,)  .    .  State  College. 
Stephens,  Guy   Ernest,  ....  (Civ.    Eng.,)    .  Scran  ton. 
Sturdevant,  Payne  P.,   .    .    .    .  (Civ.  Eng.,)  .    .  Wilkes-Barre. 
Swartz,  Mark  Truman,  .    .   .    .  (Phys.  &  El.,)     Lancaster. 
fTHOMPSON,  William  Claude,    (Lat.  Sci.,)    .    .  Lykens. 
Uttley,  William   Willis,     .    .  (Lat.   Sci.,)  .    .  Lewistown. 
Waite,  Walter   Blair,      .       .  (Mech.  Eng.,)   Water  Street. 

t  Not  in  full  standing. 
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Names.  Courses.  Residences. 

Walker,  Thomas  Holmes,  .   .    .  (Lat.  Sci.,)   .   .  Pittsburgh. 
White,  John, (Gen.  Sci.,)   .    .  Milroy. 

Students  in  Special  Courses. 

Aikens,  James  Phil., (Physics &  El.,) Milroy. 

Clarke,  George  (Jalbreath,     (Civ.  Eng.,)     .  McVeytown. 

Meek,  H.  D.,      (Mech.  Eng.,)  Buffalo  Run. 

Sawyer,  Mabel, (Partial,)  .   .    .  Leavenworth,  Kan. 

Saylor,  William  Henry,    .   .    .  (Gen.  Agr.,)      Meyersdale. 
Stuart,  Elizabeth  Musser,     .  (Lit.  &  Sci.,)      State  College. 
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PREPARATORY  STUDENTS. 


Second  or  a  Year. 


Names.  Courses. 

fAuLL,  James  Ferris, (Mech.  Arts,) 

(Ball,  Arthuk  William,    .    .    .(Gen.  Sci. ,) 
BalUmgardner,  Harry  Ellsw.,  (Gen.  Sci.,)  . 
Binkley,  Aaron  Eshleman,        (Gen.  Sci..) 
Blackburn,  Albert  Engles,  .(LatSci.,)    . 
fBlair,  Samuel  Howard,   .    .   .    .  (Mech.  Arts,) 
Brown,  Salletta  Mercy,    .    .    .(LatSci.,)    . 
Buckwalter,  Abram  Irvin,  .    .  (Mech.  Arts,) 
Buck  Walter,  John  Cassel,    .    .  (Mech.  Arts,) 
Cart wright,  Chas.  Kennedy,    (Mech.  Arts,) 
Clement,  Joseph  B.,  Jr.,       .    .    .  (Gen.  Sci.,)  . 

Fay,  Frank  Hugus, (Lat.  Sci.,)  .    . 

Foster,  David  Gilmore,  .   .    .   .  (Gen.  Sci.,)  . 

Geary,  Henry  H., (Gen.  Sci.,)  . 

Glenn,  Reuben  Gray, (Mech.  Arts,) 

Gray,  Alanson  McDowell,  .  .  (Mech  Arts.,) 
Gray,  Frederick  Charles,  .  .  (Mech.  Arts,) 
Grunwell,  Alfred  Gilbert,   .  (Lat.  Sci.,)  .    . 

Hartswick,  Newton,      (Gen.  Sci.,) 

[Heims,  Eugene  Thomas,     .    .    .  (Gen.  Sci.,)  . 
Hicks,  William  Burket,        .    .  (Mech.  Arts,) 
[Jackson,  Andrew  Charles,    .  ^Gen.  Sci.,) 

Krape,  May  Belle, (Lat.  Sci.,)  .    . 

Kunes,  Lloyd  Benson, (Gen.    Sci.,)    . 

[Lovett,  Walter,        (Mech.  Arts,) 

McCormick,  John  Franklin,  .  (Gen.  Sci.,)  . 
[Mitchell,  Eliza  Thompson,   .  (Gen.  Sci.,) 

Moore,  Roy  Sexton, (Gen.  Sci.,)  . 

[Morgan,  Louis  Raymond,    .    .  (Lat.    Sci.,) 
[Newburn,  John  Kenworthy,   (Gen.  Sci.,) 
[Patterson,  Nellie  Olive.    .    .  (Gen.  Sci.,)  . 
Peffek,  Harry  Creighton,  .    .  (Gen.  Sci.,)  . 
[Price,  George  Whitesell,  .   .  (Gen.  Sci.,)  . 
Redford,  Oscar  Pollard,  .   .   .  (Lat.  Sci.,)  . 

Robbins,  Agnes  May,      (Lat.  Sci.,) 

Robbins,  Morrison  John,     .   .  (Gen.  Sci.,)   . 

Robison,  John  Isaac, (Gen.  Sci.,)  . 

Sammons,  Benjamin  Weston,  .  (Gen.  Sci.,)  . 
Scott,  Charles  Ezra,  ....  (Gen.  Sci.,)  . 
Smith,  Francis  Gurney,      .    .   .(LatSci.,)    . 

t  Not  in  full  standing. 


Residences. 

Pittsburgh. 
.  Philadelphia. 
.  Oak  Hall. 
.  Safe  Harbor. 
.  Fishertown. 

Tyrone. 
.  Tunkhannock. 

Emporium. 

Emporium. 

Youngstown,  Ohio. 
.  Woodbury,  N.  J. 

Williamsburg. 
,  Crafton. 
.  Catawissa. 

Fillmore. 

Elizabeth,  N,  J. 

Elizabeth,  N.  J. 

Washington  D.  C. 

State  College. 

Osceola  Mills. 

Altoona. 

Osceola  Mills. 

Salona. 

Blanchard. 

Wilkinsburg. 
.  State  College. 
.  State  College. 
.  Canoe  Creek. 
.  Philipsburg. 
.  Bellevue. 
.  State  College. 
.  Tarentum. 
.  Allegheny. 
.  Richmond,   Va. 
.  Robbins'  Station. 
.  Robbins'  Station. 
.  State  College. 
.  Wattsburg. 

Scran  ton. 
.  Tyrone. 
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Names.  Courses.  Residence*. 

Snyder,  John  Edward (Lat.  Sci.,)    .      Blanchard. 

Snyder,  George    Brady,     .    .   .  (Gen.  Sci.,    .    .  Blanchard. 

Spence,  George  Knox, (Gen.  Sci.,)  .   .  McKee's  Rocks. 

Stevenson,  Edwin  Livingstone, (Mech.  Arts,)  .  Pittsburgh. 
|Stuart,  William  ALEXANDER,(Mech.  Arts,)  .  State  College. 

Vastine,  J.  Marion, (Gen.  Sci.,)  .   .  Catawissa. 

Welty,  Harry  Thomas,  ....    (Gen.  Sci.,)  .   .  Irwin. 
{Williams,  Claire  Bolinger,    (Gen.   Sci.,)    .  Beech  Creek. 
Wishart,  Harlan  Lawrence,    (Gen.  Sci.,)  .    .  Well's  Tannery. 
Wyman,  Clara  Dayton     ....  (Gen.  Sci.,)  .    .  Oxford,  N.  H. 


First  or  b  Year. 


Adams,  Hugh, (Gen.  Sci.,)  .    . 

Alexander,  William  Clinton,  (Mech.   Arts,) 
Beck,  Arthur  Bertrand,    .   .   .  (Gen.  Sci.,)  .   . 
Beugler,  Charles   Ernest,  .    .  (Gen.  Sci.,)  . 
Bell,  William  Torrence,  .   .   .  (Mech.  Arts,) 

Beyer,  Frederick  A, (Gen.  Sci.,)  . 

Brown,    William, (Mech.  Arts,) 

Calder,  Wallace  Reamshart, (Mech.  Arts,) 
fCoRL,  Samuel  Isaac  .....  (Gen.  Sci.,)  .  . 
Edmiston,  Harry  Dawson,     .    .  (Mech.   Arts,) 

Elliott,  Mackenzie,     (Gen.Sci.,)  .    . 

Girvin,  Robert,  Jr., (Mech.  Arts,) 

Hamilton,  Walter  Crawford,  (Gen.  Sci.,;  .  . 
{Henderson,  William,  ....  (Gen.  Sci  ,)  .  . 
Jones,  Edward  George,  .   .    .   .(Gen.Sci.,)  .   . 

Lytle,  John  Albion,      (Gen.  Sci.,)  .    . 

Mackey,  Willis  Emery,  ....  (Mech.  Arts.,) 
McCrea,  Robert  Alvin,    ....  (Gen.  Sci.,)  .    . 

McDowell,  Joseph, (Gen.  Sci.,) 

{McLean,  Harry  Gearing,  .  .  (Gen.  Sci.,)  .  . 
Metz,  Fred.  Thorntain,     .   .   .  (Gen.  Sci.,)  .   . 

Mish,  Frederick, (Gen.  Sci.,)  .    . 

fMoTz,  John  Francis,  .  .  .  .  .  (Lat.  Sci.,)  .  . 
Oliveira,  Louis  Alves  de,  Jr.,    (Gen.  Sci..) 

Osborne,  Richard, (Gen.  Sci.,)  .   . 

Price,  Henry  Thompson,     .   .    .  (Lat.  Sci.,)  .    . 

Ralston,  Chas.  W., (Gen.  Sci.,) 

Robison,  Fred.  Arthur,  ....  (Gen.  Sci.,)  .  . 
Thompson,  George  Boal,     .    .    .(Gen.Sci.,).    . 

Wasson,  Robert  U., (Gen.  Sci.,)  .   . 

Weicksel,  Harvey  Josiah,  .  .  (Gen.Sci.,)  .  . 
Wiexanp,  Katharine  Decker,  (Gen.  Sci..)  .  . 
Woodcock,  John  Milton,    .   .   .(Gen.Sci.,).   . 

tNot  in  full  standing. 


Philipsburg. 
Modera. 
Nittany. 

Keuka  Coll'g,    N.  Y. 
State  College. 
Tyrone. 
Philadelphia. 
Harrisburg. 
State  College. 
State  College. 
Washington,  D.  C. 
Philadelphia. 
Tyrone. 
Pittsburgh. 
Philipsburg. 
Downs,  Kansas. 
Aitoona. 
Emsworth. 
German  town. 
Pittsburgh. 
Philipsburg. 
Middletown. 
Woodward. 
Brazil. 

Wilkes-Barre. 
Allegheny. 
Lemont. 
State  College. 
Lemont. 
Lemont. 
Line  Mountain. 
State  College. 
Bellefonte. 
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DESCRIPTION  OF  THE  INSTITUTION. 


WITHIN  the  last  four  years  the  College  has  greatly  enlarged  its 
facilities  for  instruction  by  the  erection  of  new  buildings,  the 
reconstruction  of  old  ones  and  the  purchase  of  a  large  amount  of  equip- 
ment for  several  of  the  leading  departments. 

The  Botanical  Department, 

The  Chemical  Department, 

The  Department  of  Physics  and  Electrical  Engineering, 

The  Ladies'  Department, 

The  Military  Department, 

The  Agricultural  Experiment  Station, 

Have  each  been  provided  with  commodious  and  attractive  buildings, 
designed  and  built  with  special  reference  to  their  adaptation  to  the  needs 
of  these  several  branches  of  work.  The  drill  hall  of  the  military  de- 
partment has  also  been  fitted  up  for  use  as  a  gymnasium,  with  the 
Sargent  system  of  movable  apparatus.  A  building  for  the  accommo- 
dation of  Mechanical  Engineerin  g  and  Civil  Engineering  is  already 
planned,  and  will  be  erected  as  early  as  possible. 

The  College  is  thus  prepared  to  carry  on  its  several  branches  of  work 
more  efficiently  and  successfully  than  ever  before,  and  every  effort  is 
made  to  provide  this  large  increase  of  additional  facilities  without  any 
considerable  increase  in  the  expenses  of  students. 

The  College  was  organized  in  1859  as  the  "  Farmer's  High  School," 
and  its  object  then  was  to  give  an  exclusively  agricultural  education. 
Its  organization,  however,  was  upon  a  collegiate  basis  from  the  begin- 
ning, and  its  name  was,  in  1862,  changed  to  "The  Agricultural  College  of 
Pennsylvania."  Subsequently,  the  Legislature  of  the  State  having 
appropriated  to  this  institution  the  income  from  the  proceeds  of  trie 
National  land  grant,  and  the  scope  of  its  work  having  thus  been  nec- 
essarily enlarged,  its  name  was,  in  1874,  again  changed,  and  it  has  since 
been  known  as  u  The  Pennsylvania  State  College." 

The  scope  of  the  institution,  as  now  organized,  cannot  be  better  stated 
than  in  the  comprehensive  words  of  the  act  of  Congress  itself,  denning 
the  duty  of  this  and  similar  colleges  : 

The  leading  object  shall  be,  without  excluding  other  Scientific 
and  Classical  Studies,  and  including  Military  Tactics,  to  teach  such 
branches  of  learning  as  are  related  to  Agriculture  and  the  Mechanic 
Arts,  in  such  manner  as  the  Legislature  of  the  State  may  prescribe,  in 
order  to  promote  the  liberal  and  practical  education  of  the  industrial 
classes  in  the  several  pursuits  and  prof essions  of  life. 

This  act  of  Congress  was,  in  1863,  "accepted  by  the  State  of  Pennsyl- 
vania, with  all  its  provisions  and  conditions,  and  the  faith  of  the  State 
*    *    *    pledged  to  carry  the  same  into  effect "  [Laws  of  1863,  p.  214]. 

Based  upon  this  broadened  foundation,  the  special  work  of  the  State 
College  is  Industrial  Education,  that  is,  the  training  of  youth  in 
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those  branches  of  learning  which  lie  at  the  foundation  of  modern  indus- 
trial pursuits.  In  accordance  with  the  purposes  of  its  founders  and  the 
terms  of  its  original  charter,  it  aims  to  give  special  and  prom inent  atten- 
tion to  Agriculture,  both  theoretical  and  experimental.  But  it  also 
provides  ua  liberal  and  practical  education  "  in  the  leading  branches 
of  mathematical,  natural  and  physical  science,  in  order  to  prepare  youth 
for  "  the  several  pursuits  and  professions  in  life,"  as  the  laws  of  Congress 
and  of  this  State  distinctly  require.  In  other  words  while  the  College 
is  no  longer  exclusively  agricultural,  it  is  doing  more  in  the  direction 
of  progressive  and  Scientific  Agriculture  than  when  that  was  its  prin- 
cipal object;  and,  at  the  same  time,  it  has  increased  its  subjects  and 
courses  of  study,  and  its  teachings  and  illustrative  equipment,  to  such 
an  extent  that  it  is  now  a  well-organized  Scientific  Institution  or  College 
ofTechnology— "  withoutexcludin^classical  studies,"  aimingconstantly 
to  teach  the  various  sciences  in  such  a  manner  as  to  show  tneir  applica- 
tions in  the  more  important  industries,  and  thus  to  combine  theory 
with  practice. 

The  range  of  its  work  in  this  direction  is  shown,  as  far  as  the  limits  of 
space  properly  allow,  in  the  following  descriptive  statements  and 
schedules;  and  the  attention  of  those  who  are  interested  in  scientific 
studies,  either  as  a  system  of  higher  education  or  as  a  means  of  prepara- 
tion for  active  life,  is  cordially  invited  to  the  extensive  facilities  here 
offered. 

It  is  confidently  believed  that  few,  if  any,  institutions  in  the  country 
furnish  opportunity  for  obtaining  an  advanced  Scientific  education,  of 
equal  extent  and  thoroughness,  at  so  moderate  a  cost,  and  with  so  many 
incidental  advantages. 

Endowment. — The  principal  income  of  the  College  is  derived  from 
the  proceeds  of  the  sale  of  the  public  lands  donated  to  the  State  by  the 
General  Government  for  College  purposes.  The  State  holds  these  pro- 
ceeds in  trust,  for  which  it  has  given  its  bond  for  $500,000,  on  which  it 
pays  interest  to  the  College  at  the  rate  of  six  per  cent,  per  annum.  An 
additional  sum  of  $15,000  a  year,  to  be  increased  $1,000  annually  until  it 
amounts  to  $25,000  a  year,  is  appropriated  to  the  riollege  under  the  pro- 
visions of  the  act  of  Congress,  approved  August  30,  1890. 

Trustees. — The  control  of  the  institution  is  vested  in  a  Board  of 
Trustees,  consisting  of  twenty-three  members.  The  ex-officio  members 
are  eight  in  number,  and  include  official  representation  of  the  interests 
of  the  Commonwealth,  of  agriculture,  of  the  mechanic  arts,  and  of  gen- 
eral education.  Of  the  other  fifteen  members  one-third  are  elected 
annually  at  the  College  on  the  Wednesday  before  the  Friday  next 
preceding  the  Fourth  of  July — one  by  the  Alumni  of  the  College,  and 
the  other  four  "by  a  body  of  electors  composed  of  the  Executive  Com- 
mittee of  the  Pennsylvania  State  Agricultural  Society,  the  Managers  of 
the  Franklin  Institute  of"  Pennsylvania,  three  representatives  duly 
chosen  by  each  county  agricultural  society  in  this  Commonwealth, 
which  shall  Iiave  been  organized  at  least  three  months  preceding  the 
time  of  election,  and  three  representatives  duly  chosen  by  each  associa- 
tion, not  exceeding  one,  in  each  county  of  the  Commonwealth, which  shall 
have  for  its  principal  object  the  promotion  and  encouragement  of  the  min- 
ing and  manufacturing  interests  of  the  Common  wealth,  and  the  mechanic 
and  useful  arts,  and  which  shall,  in  like  manner,  have  been  organized 
at  least  three  months  preceding  the  time  of  election. 
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Location.— The  institution  is  situated  in  the  village  of  State  College, 
Centre  county,  nearly  twelve  miles  southwest  of  Bellefonte,  and  about 
equi-distant  from  the  extreme  parts  of  the  State.  Its  position,  in  the 
midst  of  a  broad,  rolling  valley,  with  Muncy  Mountain  on  the  north, 
Tussey  Mountain  on  the  south,  and  Nittany  on  the  east  secures  a  varied 
and  beautiful  landscape  and  a  healthful  climate. 

A  special  act  forbids  the  sale  of  intoxicating  arinks  within  two  miles 
of  the  College,  and  all  its  surroundings  are  exceptionally  free  from 
demoralizing  influences  and  from  temptation  to  extravagance. 

Campus  and  Farm. — The  College  grounds  contain  400 acres,  of  which 
100  acres  are  under  the  direction  of  the  Experiment  Station  and  are  used 
in  carrying  on  its  various  operations.  The  tract  on  which  the  buildings 
stand  contains  nearly  three  hundred  acres.  Of  this,  about  fifty  acres  in 
the  immediate  vicinity  of  the  buildings  constitute  the  campus  and  fur- 
nish recreation  grounds,  sites  for  the  professors'  houses  and  other 
needful  buildings,  etc.  The  campus  contains,  at  present,  several  of 
these  residences  of  professors,  and  is  tastefully  laid  out  and  adorned 
with  trees,  shrubbery,  flower-gardens  and  walls.  The  remainder  (ex- 
cept forty  acres  of  woodland)  is  conducted,  like  other  farms,  on  a  busi- 
ness basis,  but  with  a  view  to  furnishing  at  the  same  time  an  example 
of  a  model  farm  profitably  conducted.  The  labor  is  done  by  paid 
laborers,  but  the  professors  in  charge  of  instruction  in  Agriculture  and 
Horticulture  make  use  of  all  parts  of  the  College  grounds  for  the  pur- 
pose of  practical  illustration  in  their  respective  departments. 

Buildings. — The  main  College  building  is  a  plain  and  substantial 
structure  of  magnesian  limestone,  standing  on  a  pleasant  elevation,  and 
is  two  hundred  and  forty  feet  in  length,  eighty  feet  in  average  breadth, 
and  five  stories  in  height,  exclusive  of  attic  and  basement.  It  contains 
the  public  rooms — chapel,  library,  museums,  society  halls,  class  rooms 
and  a  large  number  of  dormitories.  The  building  is  heated  through- 
out with  steam,  is  lighted  by  incandescent  electric  lights,  and  is  furnished 
on  every  story  with  an  inexhaustible  supply  of  pure  water  from  an 
artesian  well.  The  central  wing  has  recently  been  thoroughly  overhauled 
and  rearranged,  adding  greatly  to  the  facilities  for  work  and  for  public 
gatherings.  The  sewerage  system  is  well  devised  and  frequently 
inspected,  and  the  unusual  exemption  of  our  students  from  sickness 
justifies  the  statement  that  the  sanitary  condition  of  the  building  is  very 
nearly  perfect.  Other  commodious  and  attractive  buildings  have  lately 
been  erected,  including  Botanical  Laboratories,  Greenhouses,  Armory 
and  Assembly  Hall,  a  building  for  the  Chemical,  Physical  and  Electrical 
Laboratories  and  a  Cottage  for  young  women. 

Facilities  for  Instruction. 

In  Geology,  the  College  possesses,  in  addition  to  many  fine  specimens 

of  European  rock,  the  collection  made    by  Professor  Rodgers  for  the 

First  Geological  Survey  of  the  State  and  is  receiving  from  the  State 

Geologist  a  duplicate  collection  of  the  Second  Survey,  now  in  progress. 
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The  collections  are  grouped  under  four  classes:  1.  A  working  collec- 
tion, consisting  of  the  materials  usually  forming  rock  material  and  of 
representative  specimens  of  the  various  kinds  of  rocks.  2.  An  economic 
collection,  consisting  of  ccals,  ores,  clays,  etc.  3.  A  stratigraphical  col- 
lection, consisting  of  specimens  illustrative  of  the  various  geological 
periods  of  the  earth's  history.  4.  A  palseontological  collection,  show- 
ing the  life  of  the  different  periods.  This  arrangement  has  greatly 
increased  the  illustrative  and  teaching  value  of  the  entire  collection. 

The  Botanical  Museum  contains  an  herbarium  of  more  than  three 
thousand  species,  a  collection  of  the  woods  of  Central  Pennsylvania,  a 
collection  of  the  woods  of  the  United  States  (numbering  over  200  speci- 
mens), specimens  of  cones,  seeds,  etc. 

The  Zoological  Museum  contains  collections  of  marine  invertebrates 
and  of  fishes,  presented  by  the  United  States  National  Museum,  articu- 
lated skeletons,  mounted  birds,  injurious  and  beneficial  insects,  etc.  It 
is  intended  that  the  museum  shall  contain  specimens  of  every  animal 
found  within  the  limits  of  the  State  and  of  such  others  as  may  be  use- 
ful for  purposes  of  instruction. 

In  Mechanics,  a  collection  of  models  from  the  Patent  Office,  in  Crys. 
tallography,  specimens  of  crystals  and  models,  and  in  Metallurgy, 
samples  of  ores  and  a  very  fine  collection  of  minerals  are  available  for 
instruction.  Well  equipped  shops  furnish  a  thorough  practical  training 
in  wood  and  iron  work  for  students  in  this  department. 

The  Botanical,  Chemical,  Physical  and  Electrical  Laboratories  have 
all  the  appliances  necessary  for  thorough  work  in  the  line  of  these  sev- 
eral departments,  and  important  additions  are  made  every  year.  The 
College  has  received  from  the  United  States  Government  a  complete  set 
of  standard  weights  and  measures,  including  length,  weight,  and  capa 
city — both  dry  and  liquid. 

For  Instruction  in  Agriculture,  there  are  the  College  and  Experi- 
ment Station  farms  of  400  acres,  with  nearly  twenty  acres  of  orchard,  a 
vineyard  of  about  500  vines,  experimental  grounds  of  more  than  thirty 
acres,  barns,  implements,  etc. ;  the  laboratories  of  all  the  different  de- 
partments, each  of  which  is  in  certain  respects  subsidiary  to  agriculture; 
and  the  laboratories  for  agricultural  wrork,  with  their  special  appliances 
for  the  analysis  of  grain,  grasses  and  fertilizers,  and  for  extended  re- 
search. The  establishment  of  the  experiment  station  under  the  joint 
auspices  of  this  State  and  the  United  States  has  greatly  increased  and 
improved  the  work  of  the  college  in  this  direction. 

The  Engineering  Departments  have  been  lately  supplied  with  valuable 
machines,  instruments,  drawings,  etc.,  and  an  increasing  amount  of  at- 
tention is  given  to  these  branches  of  instruction. 

The  Mechanical  work -shops  occupy  a  substantial  two-story  building 
well  equipped  with  the  best  modern  tools  and  machinery,  for  both  wood 
and  iron  work.  This  branch  of  instruction  has  so  far  outgrown  its  quar- 
ters that  it  has  been  necessary  to  fit  up  temporary  rooms  for  a  portion 
of  the  machinery  in  the  basement  of  the  main  building. 

The  College  Library,  (containing  about  seven  thousand  volumes,mostly 
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scientific  and  technical,  and  the  current  issues  of  leading  scientific,  ag- 
ricultural, horticultural,  and  literary  periodicals,  is  open  for  daily  use. 
The  literary  societies  also  have  libraries  for  the  use  of  their  members, 
and  society  reading  rooms,  which  include  in  their  lists  the  prominent 
dail}'  papers  and  literary  periodicals. 

Practical  Training.— {Practicums,) — The  College  has,  from  the 
first,  sought  to  combine  practical  with  theoretical  instruction,  and  thus 
to  fix  in  the  student's  mind  a  knowledge  of  both  methods  and  prin- 
ciples. With  this  end  in  view,  a  portion  of  the  student's  time  has  been 
set  apart  for  this  training,  and  the  number  of  subjects  in  which  such 
instruction  is  given  and  the  supply  of  apparatus  for  it  has  been  in- 
creased until  it  covers  an  extensive  range  of  topics,  as  will  appear  from 
an  examination  of  the  several  schedules.  A  part  of  this  training  is 
largely  technical,  and  so  is  almost  wholly  confined  to  certain  courses. 
Other  parts,  however,  are  so  general  in  their  character  as  to  be  appropri- 
ately required  of  all  students.  Among  these  practicums  common  to  all, 
the  following  may  be  mentioned  for  the  sake  of  illustration  :  Drawing, 
free-hand  and  mechanical ;  Military  Drill  required  by  the  law  of  Con- 
gress, and  helpful  in  securing  right  habits  of  body  and  mind  ;  Horti- 
culture, giving  instruction  in  all  ordinary  operations  belonging  to  fruit 
culture,  such  as  pruning,  grafting,  budding  and  propagation  by  cutting 
and  layers  ;  Mechanic  Arts,  in  which  are  learned  the  care  and  use  of 
tools  and  the  principal  processes  which  lie  at  the  foundation  of  all 
mechanical  industries,  without  leading  directly  to  any  specific  trade; 
and  Surveying,  which  acquaints  the  student  with  the  instruments  of 
the  art,  and  trains  him  to  determine  points,  distances  and  areas. 

Some  of  these  practicums  not  only  give  knowledge  of  almost  univer- 
sal use,  but  also  serve  a  good  purpose  by  developing,  during  the  early 
part  of  the  course,  tastes  and  aptitudes  which  may  determine  the  stu- 
dent's choice  of  a  technical  course  and  of  his  life  work. 

It  may  be  thought  that  the  variety  of  operations  in  the  mechanic  arts, 
for  example,  is  so  great  as  to  make  it  impossible  to  give  the  student  any 
real  knowledge  in  the  time  at  his  disposal  ;  it  should  be  borne  in  mind, 
however,  that  this  multiplicity  of  processes  may  be  reduced  to  a  small 
number  of  manual  operations,  and  that  the  numerous  tools  employed 
are  only  modifications  of,  or  convenient  substitutes  for,  a  few  tools 
which  are  in  general  use.  The  uses  of  the  lathe  are,  to  a  great  extent, 
the  same,  whether  the  material  is  bone,  metal  or  wood  ;  whether  the 
moving  power  derived  be  from  the  workman's  foot,  from  the  water- 
wheel,  or  from  a  steam,  engine.  Again,  as  fitting  depends  on  a  correct 
eye  and  manual  skill,  the  training  process  is  essentially  the  same  what- 
ever the  material  employed. 

Mastery  over  a  few  processes  and  few  tools  of  universal  application^ 
with  the  methods  of  fitting  and  finishing,  and  with  the  ordinary  means 
of  transmitting  and  converting  power,  are  accordingly  the  essential 
points  embraced  in  this  course.  This  practicum  is  required  of  all  stu- 
dents at  some  stage  of  their  course,  but  those  who  wish  to  devote  them- 
selves exclusively  to  this  line  of  work  and  study  can  now  enter  upon 
the  regular  course  in  Mechanic  Arts  or  that  in  Mechanical  Engineering. 
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In  the  same  wa}'  Surveying,  though  a  professional  art,  affords  so  much 
practice  in  the  application  of  mathematics,  and  is  of  so  frequent  prac- 
tical use,  that  its  principles  are  valuable  to  the  general  as  well  as  to 
the  technical  student.  It  is,  therefore,  required  of  all  students  during 
the  Fall  session  of  the  Sophomore  year.  Surveys  are  made  with  the 
chain,  compass  and  transit ,  and,  from  the  data  so  obtained,  plots  arc 
made  and  areas  calculated.  Triangular  and  trilinear  surveying,  lay- 
ing out  and  dividing  up  land  and  leveling  complete  the  general  course. 
In  the  Engineering  Course  this  training  is  far  more  extended. 

In  the  Technical  Courses,  special  lines  of  practice  have  a  large  amoun- 
of  time  given  them  proportionate  to  their  importance  for  subsequent 
professional  use.  Each  practicum  is  directed  by  an  instructor  who  is 
familiar  with  both  the  theory  and  the  practice,  and  with  their  mutual 
relations.  The  instruction  is  so  largely  personal  that  an  earnest  student 
may  advance  far  beyond  the  average  attainment  required  as  a  min- 
imum. The  experience  of  the  College  adds,  from  year  to  year,  to  the 
evidence  that  this  training  is  highly  valuable,  and  in  directions  which 
no  one  could  have  foreseen. 
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COURSES  OF   INSTRUCTION. 


THE  organization  of  the  College  is  such  that  the  instruction  given 
naturally  falls  under  several  departments,  which  are  distinct, 
and  yet  so  mutually  related  as  to  form,  when  combined  in  groups,  well 
proportioned,  systematic  and  progressive  Courses  of  Study.  The  num- 
ber of  such  courses  is  now  nine,  viz  : 

I.  General  Courses : 

1.  A  General  Science  Course. 

2.  A  Latin-Scientific  Course. 

3.  A  Course  in  Agriculture. 

II.  Technical  Courses  : 

1.  Advanced  Chemistry. 

2.  Civil  Engineering. 

3.  Physics  and  Electrotechnics. 

4.  Mechanical  Engineering. 

5.  Biology. 

In  the  courses  in  Civil  and  Mechanical  Engineering,  and  Electrotech- 
nics, the  studies  of  the  first  two  years  are  very  nearly  the  same  as  in  the 
General  Science  Course,  being  slightly  varied  with  reference  to  the  later 
stages  of  the  work.  The  strictly  technical  studies  fall  mainly  in  the 
Junior  and  Senior  years.  In  the  other  two  Technical  Courses  the 
studies  are  the  same  for  the  first  two  years  as  those  in  the  General  Science 
or  the  Latin-Scientific  Course,  at  the  option  of  students. 

All  students,  accordingly,  who  intend  taking  a  regular  course  (other 
than  in  Civil  or  Mechanical  Engineering  or  Electrotechnics)  enter  tue 
General  Science  Course,  or  the  Latin-Scientific,  at  the  beginning  of  the 
Freshman  year,  continue  its  studies  until  the  end  of  the  Sophomore 
year,  and  then  either  complete  that  course  or  select  the  Technical  Course 
which  prepares  directly  for  their  chosen  work.  The  studies  of  the  first 
two  years  are  so  arranged  as  to  form  a  course  by  themselves,  especially 
adapted  to  meet  the  wants  of  those  who  cannot  take  a  lull  college  course, 
but  who  desire  to  fit  themselves  well  as  land  surveyors,  or  for  any  of 
the  ordinary  callings  of  life,  at  the  same  time  acquiring  a  fair  degree  of 
liberal  education. 

Students  leavingatthis  period  of  their  course  receive  from  the  Faculty 
a  certificate  of  their  attainments. 

The  character  of  the  several  courses  may  be  briefly  indicated  as 
follows  : 

1.  The  General  Science  Course. 

The  Course  in  General  Science  may  be  taken  as  representing  the  gen- 
eral educational  work  of  the  college.  It  is  designed  to  meet  the  wants 
of  those  who  desire  to  obtain  a  sound  and  liberal  education  through  the 
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study  of  the  Mathematical,  Physical  and  Natural  Sciences,  and  the 
Modern  Languages  and  Literatures,  rather  than  the  Ancient  Classics. 
It  provides  a  thorough  training  in  Mathematics  and  Physics  (with  the 
option  of  Calculus  in  the  Junior  year),  a  sufficient  acquaintance  with 
the  leading  branches  of  Natural  Science  (as  Chemistry,  Botany,  Geology, 
etc.),  and  as  much  study  of  Mental,  Moral  and  Political  and  Historical 
Science  as  is  found  in  the  usual  college  course,  while  the  literary  studies 
include  an  extensive  reading  of  the  French,  German  and  English  Liter- 
atures and  literary  history.  No  student  can  fairly  complete  this  course 
without  having  acquired  a  stock  of  recent  knowledge  and  a  degree  of 
intellectual  training  which  will  furnish  an  effective  equipment  for  the 
duties  of  American  life  and  citizenship,  and  fit  him  to  enter  successfully 
upon  any  chosen  career. 

2.  The  Latin-Scientific  Course. 

The  course  is  nearly  the  same  as  the  General  Science  Course,  with  the 
choice  of  Latin,  for  the  first  five  terms,  in  place  of  a  portion  of  the 
Modern  Languages.     It  is  shown  in  full  in  the  Schedule  of  Studies. 

3.  The  Course  in  Agriculture. 

The  Course  in  Agriculture  has  lately  been  thoroughly  recast  in  order 
to  adapt  it  as  far  as  possible  to  present  requirements  in  both  science  and 
practice.  The  object  of  the  Course  is  to  give  young  men  a  thorough 
education  at  the  same  time  that  they  are  carefully  instructed  in  the  rela- 
tions that  the  sciences  bears  to  the  various  branches  of  Agriculture  ;  to 
give  both  the  mental  training  that  is  indispensable  to  success,  and  the 
scientific  and  technical  knowledge  requisite  for  becoming  efficient 
workers  in  agricultural  directions,  whether  as  practical  farmers,  teach- 
ers or  investigators.  Any  lower  aim  would  fail  to  meet  not  only  the  re- 
quirements of  the  laws  under  which  the  College  is  organized,  but  the 
progressive  demands  of  the  time. 

To  this  end,  the  State  College  offers  to  the  student  of  Agriculture 
something  more  than  the  meager  advantages  of  a  manual-labor  school, 
on  the  ground  that  otherwise  the  desired  objects  could  not  be  reached, 
and  that  it  is  both  useless  and  unjustifiable  for  a  young  man  to  incur  the 
expense  of  a  college  course  in  order  to  acquire  the  manual  dexterity 
that  could  be  secured  with  little  cost  elsewhere,  and  which  every  far- 
mer's son  obtains  early  in  life.  The  aim  in  the  course  in  Agriculture  is 
to  teach  how  the  principal  branches  of  physical  and  natural  science  are 
applied  to  the  business  of  farming,  and  to  afford  a  thorough  and  compre- 
hensive knowledge  of  its  principles  and  methods.  They  explain  the 
nature  of  soils  and  manures,  the  reasons  for  and  the  best  methods  of 
tillage,  the  constituents  and  characteristics  of  plants  and  animals,  and 
the  conditions  favorable  10  their  development  They  combine  practice 
with  theory  wherever  the  processes  involve  skilled  labor,  but  do  not 
consume  the  student's  time  in  the  mere  manual  processes  of  plowing, 
planting  and  feeding. 
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As  will  be  seen  by  an  examination  of  the  schedule  of  studies  and 
practicums  of  this  course,  the  time  is  fully  occupied  with  instruction  in 
the  class  rooms,  laboratories,  orchard,  vineyard  and  field,  and  no  pains 
will  be  spared  to  give  the  earnest  student  a  high  degree  of  intellectual 
training,  and  thorough  special  preparation  for  the  most  advanced  re- 
quirements of  the  farmer's  calling.  Within  the  last  year,  additional 
teaching  force  and  equipment  have  been  provided  for  this  department 
of  instruction,  and  the  opportunities  offered  to  young  men  were  never 
so  complete  and  satisfactory  as  at  the  present  time. 

The  studies  of  the  first  two  years  include  Mathematics,  Surveying,  the 
general  principles  of  the  Sciences,  the  French  and  German  languages, 
and  Rhetoric,  with  Latin  for  those  who  desire  it,  together  with  an  exten- 
sive course  in  Agricultural  Chemistry.  The  direct  application  of  science 
to  agriculture  is  taught  from  the  beginning  of  the  course  ;  the  considera- 
tion of  purely  technical  subjects  is  more  fully  taken  up  during  the  last 
two  years,  after  the  student  has  gained  a  sufficient  basis  of  general 
knowledge.  Instruction  is  given  in  connection  with  text-books,  when- 
ever suitable  ones  are  available,  but  in  some  cases,  the  subjects  are  of 
necessity  presented  by  lectures. 

The  subjects  taught  may  be  grouped  under  such  topics  as  Agricultu- 
ral Chemistry,  Agricultural  Engineering,  Fertilizers,  Crops,  Stock 
Breeding,  Cattle  Feeding,  Vetinary  Science,  Farm  Economy,  Dairy 
Farming,  Sheep  Husbandry,  History  of  Agriculture,  etc. 

Information  on  other  subjects  belonging  to  the  Agricultural  Course 
is  given  under  the  departments  of  Botany  and  Horticulture,  Zoology, 
Geology,  etc. 

Practicums.— It  is  intended  that  the  management  of  the  College 
farms  shall  be  such  as  is  sanctioned  by  the  teaching  of  science  and  prac- 
tice. Of  this  management,  in  its  various  details,  the  students  of  the 
Course  in  Agriculture  are  to  be  observers,  taking  part  in  actual  labor  to 
the  extent  that  is  necessary  for  proper  instruction.  The  object  of  the 
practicums  will,  in  all  cases,  be  to  secure  from  the  student  a  report  of 
the  operations  coming  under  his  notice,  with  a  discussion  of  the  princi- 
ples and  a  criticism  of  the  methods  involved.  The  facilities  for  becom- 
ing familiar  with  the  growing  of  ordinary  farm  crops,  the  use  of  com- 
mercial fertilizers,  the  composition  and  use  of  farm  manures,  and  the 
feeding  of  animals  for  the  production  of  meat  and  milk  are  now  ample 
for  both  elementary  and  advanced  instruction. 

Besides  the  regular  course  of  instruction,  arrangements  have  been 
made  to  give  an  extended  course  of  Lectures  on  strictly  agricultural 
subjects  during  the  winter  months.  They  will  be  of  a  wholly  practical 
character,  and  as  serviceable  to  adults  as  to  youth.  The  Lectures  will 
be  open  to  all  who  desire  to  enroll  themselves  as  attendants,  and  ?io 
examination  or  fee  will  be  required  for  admission.  Rooms  will  be 
provided  in  the  College  for  as  many  persons  as  possible,  in  which  cases 
the  same  rent  will  be  charged  as  to  regular  students.  Circulars  giving 
full  information,  and  showing  the  course  in  detail,  can  be  obtained  on 
application  to  Professor  Thomas  F.  Hunt. 

4.  Other  Technical  Courses. 

The  instruction  in  these  courses  (enumerated  on  page  21)  is  designed 
for  those  who  wish  to  become  practical  or  professional  chemists,  me- 
tallurgists, manufacturers,  electricians,  civil  and  mechanical  engineers, 
or  teachers  and  investigators  in  these  and  similar  lines  of  professional  or 
industral  occupation.  They  are  sufficiently  described  under  their  re- 
spective heads  on  subsequent  pages. 
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5.  Special  Courses 

Have  been  established  in  Chemistry  and  in  Mechanic  Arts,  besides  a 
Ladies1  Course  in  Literature  and  Science. 

The  special  Course  in  Chemistry,  of  two  years,  is  designed  to  afford 
l hose  who,  for  any  reason,  are  unable  to  take  a  full  course,  opportunity 
to  acquire  a  practical  working  knowledge  of  some  of  the  leading  facts, 
principles,  methods  and  applications  of  this  important  branch  of  science. 
Students  in  this  course  are  expected  to  devote  more  than  the  usual  pro- 
portion of  time  to  laboratory  and  other  technical  practice,  and  thus  to 
compensate  for  shortness  of  time  by  increased  diligence.  Only  so  much 
of  other  studies  is  introduced  as  is  requisite  to  secure  full  employment 
of  time  and  some  moderate  degree  of  general  cultivation.  The  course 
is  shown  in  detail  in  the  schedule  on  a  subsequent  page.  Students  com- 
pleting this  Course  receive  a  special  certificate. 

The  Course  in  Mechanic  Arts  covers  three  years.  A  full  statement  is 
given  on  subsequent  pages. 

The  Ladies' Course  in  Literature  and  Science,  contains  such  branches 
of  study  as  are  thought  likely  to  be  especially  serviceable  to  those  who 
cannot  take  one  of  the  regular  four  years'  courses,  the  requirements  in 
mathematical  and  scientific  studies  being  less  extended.  The  course  in 
detail  is  shown  in  the  Schedule  of  Studies. 


6.  Elective  Courses. 

Students  of  mature  years,  and  younger  students  whose  parents  or 
guardians  request  it,  are  permitted  to  choose  (among  college  studies) 
such  special  branches  as  they  may  desire. 

Such  students  must  at  least  be  prepared  to  pass  examination  on  the 
subjects  required  for  admission  to  the  Freshman  class,  in  order  that 
they  may  pursue  with  profit  the  studies  chosen.  They  are  required  to 
have  the  same  number  of  hours  of  class-work  as  other  students,  and  to 
take  part  in  the  practicums  to  which  they  are  assigned.  Subject  to 
these  requirements,  and  to  the  ordinary  discipline  of  the  college,  any 
person  is  at  liberty  to  select  from  the  studies  of  any  given  session  such 
branches  as  he  may  be  found  fitted  to  pursue,  the  purpose  of  this 
arrangement  being  to  bring  the  advantages  of  the  institution  as  fully  as 
possible  within  the  reach  of  every  young  man  and  woman  in  the  State. 

Students  are  earnestly  advised  to  enter  one  of  the  Regular  Courses, 
and  pursue  it  systematically  to  the  end ;  but,  in  cases  where  that  is  not 
feasable,   it  is  intended  to  make   the  State   College,   to  the 

FULL  EXTENT  OF  ITS  RESOURCES,  A  PLACE  WHERE  ANY  PERSON  MAY 
OBTAIN  THAT  KIND  AND  DEGREE  OF  EDUCATION  WHICH  IS  MOST 
DIRECTLY  SUITED  TO  HIS  CIRCUMSTANCES  AND  PURPOSES  IN  LIFE. 

To  those  who  satisfactorily  complete  one  year  or  more  of  such  special 
work,  certificates,  under  the  seal  of  the  institution  are  given,  setting 
forth  the  studies  which  they  have  pursued,  and  their  proficiency  therein. 
The   provision    for  partial  courses  applies  only  to  students  in  College 

(•hisses. 
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7.   Department  for  Women. 

Young  women  are  admitted  to  all  classes  in  all  Courses,  on  the  same 
terms  as  young  men.  Those  not  living  at  their  own  homes  or  at  the 
homes  of  family  friends,  reside  in  a  Cottage,  which  has  just  been  erected 
for  their  use.  This  Cottage  furnishes  a  most  attractive  and  refined  home, 
with  kindly  and  healthful  surroundings,  under  the  direciton  of  a  com- 
petent Lady  Principal. 

Provision  will  be  made  as  early  as  practicable  for  instruction  in 
Domestic  Economy. 

8.   Agricultural  Experiment  Station. 

The  Agricultural  Experiment  Station  as  a  distinct  branch  or  depart- 
ment of  the  College,  was  organized  by  the  Trustees  in  1887,  in  accord- 
ance with  the  provisions  of  the  act  of  Congress,  generally  known  as  the 
Hatch  act.  The  College  had  for  several  years  carried  on  extensive  lines 
of  research  and  experiment,  and  these  are  being  continued  and  greatly 
enlarged  under  the  new  organization. 

The  funds  specifically  devoted  to  the  work  of  the  Station  are  expended 
in  making  such  experiments  and  investigations  as  seem  best  adapted  to 
render  practical  and  efficient  aid  to  the  farmers  of  the  State  in  the  pur- 
suit of  their  calling  Various  experiments  of  this  sort  have  been  com- 
pleted and  numerous  others  are  now  in  progress.  The  results  are  pub- 
lished quarterly  in  the  form  of  bulletins,  and  the  year's  work  is  summed 
up  in  an  annual  report.  Both  reports  and  bulletins  are  printed  for 
gratuitous  distribution,  and  will  be  mailed  regularly,  free  of  charge,  to 
any  citizen  of  the  State  applying  to  the  Director,  Dr.  H.  P.  Armsby. 

The  Station  also  invites  correspondence  and  suggestions  from  farmers 
and  others  interested  in  its  work,  and  inquiries  upon  matters  pertain- 
ing to  agriculture  or  horticulture  will  be  cheerfully  answered  by  the 
Director,  as  far  as  possible. 
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DEPARTMENTS  OF  INSTRUCTION. 


The  following  statement  will  show  more  fully  the  method  and  scope 
of  work  of  the  principal  departments  which  are  combined  to  make  up 
the  foregoing  courses : 

i.  Biology. 

A  course  in  General  Biology  is  given  during  the  Winter  and  Spring 
sessions  of  the  Sophomore  year.  In  the  lecture  room  typical  forms  of 
vegetable  and  animal  life  are  taken  up,  particular  attention  being  paid 
to  the  general  principles  common  to  all  living  things.  In  the  laboratory 
the  forms  considered  in  the  class-room  are  placed  in  the  hands  of  the 
student  for  description  and  study.  Among  the  objects  thus  studied  are 
Yeast,  Penicillium,  Bacteria,  Amoeba,  Chara,  Fern,  Flowering  Plant, 
Hydra,  Earthworm,  Crayfish,  Clam,  Frog,  Bird  and  Mammal.  This 
course  is  given  as  an  introduction  to  the  courses  in  Botany  and  Zoology 
which  follow.  At  every  stage  of  the  work  the  student  is  taught  the 
principles  and  assisted  to  form  the  habit  of  original  observation  and 
research. 

(a.)  Botany,  Forestry  and  Horticulture. 

Botany. — The  work  in  Botany  follows  directly  upon  completion  of 
the  course  in  General  Biology.  For  the  first  session  the  subject  is 
treated  as  a  whole,  and  aims  to  comprise  the  general  principles  of  the 
science.  The  text-book  used  at  present  is  Bastin's  College  Botany,  and 
the  laboratory  work  is  entirely  on  the  gross  and  microscopic  structure 
of  plants.  Particular  stress  is  laid  upon  drawing  and  written  description 
as  evidence  that  work  is  done  carefully  and  understandingly.  The 
second  session  is  devoted  to  Cryptogamic  Botany.  The  laboratory  ex- 
ercises consist  of  practical  examination  of  the  lower  plants,  tracing  their 
life  histories  and  economic  relations.  The  study  of  the  Fungi  is,  natu- 
rally, a  prominent  feature  during  this  time.  With  such  as  take  a  third 
session  in  Botany  the  flowering  plants  are  considered  with  particular 
reference  to  their  uses.  The  analysis  of  plants  is  treated  with  sufficient 
fullness  to  enable  a  student  so  inclined  to  thread  his  way  in  any  flora, 
but  the  collection  and  preparing  an  herbarium  is  not  required. 

The  opportunities  afforded  in  this  department  are  unexcelled.  The 
laboratory  has  plain  and  convenient  working  tables,  and,  for  each  stu- 
dent, both  simple  and  compound  microscopes  of  improved  pattern, 
together  with  the  various  accessories  required  for  careful  and  correct 
work.  Students  are  required  to  cut  and  stain  sections  and  to  become 
familiar  with  tin;  use  and  manipulation  of  the  microscope  and  micro- 
scopical material  in  botanical  study.  Frequent  use  is  made  of  the  her- 
barium and  specimen  collections  for  illustration  and  reference.  The 
garden,  greenhouses  and  grounds  of  the  institution  are  constantly  re- 
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ceiving  additions  of  material  botli  native  and  cultivated,  while  the  flora 
of  the  neighborhood  is  fully  equal  to  that  of  any  part  of  the  Allegheny 
district.  A  botanical  library  contains  many  of  the  recent  standard 
books  in  the  science. 

Forestry.— The  instruction  in  Forestry  consists  of  lectures  in  con- 
nection with  Hough's  Elements  of  Forestry,  during  the  Spring  session 
of  the  Senior  year.  At  this  time,  near  the  end  of  the  courses  of  study, 
the  students  are,  by  their  maturity  and  previous  training,  fitted  to  con- 
sider profitably  one  of  the  leading  scientific  and  economic  subjects  of 
the  day. 

The  value  of  forests,  from  both  climatic  and  economic  considerations, 
is  treated  of,  together  with  the  best  available  methods  for  their  conser- 
vation and  replacement. 

The  botanical  collection  contains  many  specimens  of  woods  and  other 
illustrative  material,  while  upon  the  College  grounds  are  to  be  found 
most  of  our  indigenous  trees  and  some  others.  Two  small  artificial 
plantations  of  trees  are  maintained  on  the  place,  and  a  larger  experi- 
mental tract  on  an  adjacent  mountain. 

Horticulture  — The  instruction  in  Horticulture  begins  in  the 
Freshman  year.  It  is  given  partly  by  practical  operations  in  the  gar- 
den and  orchard,  and  partly  by  lectures  upon  the  best  methods  of  the 
cultivation  and  propagation  of  plants.  In  the  Fall,  students  gather 
various  kinds  of  seeds  from  the  flower  garden  to  be  preserved  until 
Spring,  make  "  cuttings  "  for  the  propagation  of  those  plants  which  are 
best  rooted  in  the  Fall,  and  students  who  have  advanced  work  conduct 
such  operations  in  cross  fertilization  and  hybridization  as  will  produce 
early  results  and  illustrate  the  important  points  of  previous  lectures  on 
those  subjects.  In  the  Spring  term  the  subjects  of  pruning,  grafting, 
budding,  etc.,  are  fully  considered,  and  the  instruction  is  impressed 
upon  the  mind  by  such  practical  work  as  the  season  and  material  per- 
mit. To  advanced  students  lectures  are  given  on  all  the  most  important 
fruits  in  cultivation,  their  history,  varieties,  diseases  and  insect  enemies  ; 
also,  on  the  principal  plants  grown  for  cut-flowers.  For  example,  the 
rose  is  treated  under  the  following  heads: — Its  history:  original  species, 
classes  and  varieties  ;  propagation  :  soft-wood  cuttings,  hard-wood  cut- 
tings, budding,  grafting;  cultivation:  pot-culture,  winter  blooming, 
diseases  and  insects. 

On  the  same  plan  are  treated  the  Carnation,  Bouvardia,  Violet,  Dutch 
bulbs,  etc. 

Students  in  horticulture  have  access  to  the  conservatory  and  green- 
houses where  they  find  a  large  variety  of  plants  flowering  and  being 
propagated  in  their  proper  seasons.  The  botanical  garden  includes 
many  perennials  to  which  are  added  each  Spring  a  variety  of  annuals. 
On  our  extensive  campus  may  be  found  a  large  number  and  variety  of 
evergreen  and  shade  trees  as  well  as  of  flowering  shrubs,  the  observa- 
tion and  study  of  which  enable  the  student  to  become  acquainted  with 
the  materials  used  in  Landscape  Gardening. 
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(<£.)  Zoology,  Entomology  and  Physiology. 

Zoology  begins  in  the  Spring  session,  the  animals  treated  being  the 
lower  invertebrates.  In  this  session  special  attention  is  given  to  those 
forms  which  like  Laverans,  Malaria  organisms  and  the  endoparasitic 
animals  are  most  important  to  man.  About  half  of  the  Fall  session  of 
the  Senior  year  is  devoted  to  the  study  of  Entomology,  the  insects  chosen 
for  consideration  being  either  inj  urious  or  beneficial.  The  structure  and 
life  history  of  these  forms  is  carefully  studied,  together  with  the  reme- 
dies and  other  methods  for  holding  in  check  the  different  insect  pests. 
The  last  half  of  the  Fall  session  and  the  entire  Winter  session  are  devoted 
to  the  consideration  of  the  groups  of  animals  not  previously  studied,  the 
subj  ect  of  comparative  anatomy  occupying  the  greater  portion  of  this  time. 

For  those  who  intend  to  become  physicians,  or  who,  for  other  reasons, 
desire  to  pursue  the  study  of  biological  subjects  farther,  a  course  in  Ad- 
vanced Biology  has  been  arranged,  with  reference  to  the  increasing  de- 
mand that  physicians  should  have  had  preparatory  courses  in  Chemistry, 
Botany,  Zoology,  Anatomy,  Histology,  Embryology  and  Physiology 
before  taking  up  the  more  strictly  medical  subjects.  This  course 
diverges  from  the  General  Science  and  Latin-Scientific  courses  at  the 
beginning  of  the  Junior  year.  During  the  Fall  session  of  that  year  stu- 
dents in  Biology  take  up  Mammalian  Histology,  which  is  treated  with 
direct  reference  to  Pathology.  In  the  Winter  session  the  subject  of  Ad- 
vanced Physiology  is  considered,  the  principles  of  Digestion,  Circula- 
tion, Respiration,  Nutrition  and  Excretion  receiving  particular  attention. 

In  the  Spring  session  Embryology  is  taught,  care  being  exercised  to 
emphasize  the  general  features  of  Vertebrate  development. 

Throughout  the  biological  studies,  specimens  from  the  Botanical  and 
Zoological  collections  are  constantly  used  for  illustration  and  objective 
work.  With  this  in  view  the  collections  are  continually  being  added  to, 
and  donations  will  be  gladly  received. 


2.  Chemistry. 


During  the  Sophomore  year,  the  work  of  the  students  in  all  courses 
consists  of  lectures,  recitations  and  practical  laboratory  work  in  General 
Chemistry.  The  instruction  is  given  by  lectures  following,  during  the 
Fall  term,  the  order  of  Harris'  Lecture  Notes  on  General  Chemistry, 
which  is  also  used  to  a  considerable  extent  as  a  text-book.  Frequent 
review  recitations  and  examinations,  with  the  giving  of  stoichiometrical 
and  other  problems  involving  the  application  of  the  facts  and  principles 
considered,  serve  to  fix  and  make  exact  and  definite  the  knowledge  ac- 
quircd.     During  this  term  the  non-metals  are  considered,  and  the  prac- 
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tioum,  of  four  hours  per  week,  is  brought  into  as  close  relation  as  possi- 
ble with  the  work  of  the  lecture-room.  It  consists  of  illustrative 
experiments  on  the  elements  considered  and  their  chief  compounds, 
teaching  the  manipulation  and  construction  of  apparatus,  and  a  series  of 
experiments  on  the  weight,  composition,  etc.,  of  the  chief  gases  and 
vapors  bearing  directly  on  the  theory  of  Chemistry. 

In  the  Winter  term  the  metals  are  taken  up,  special  attention  being 
given  to  those  metals  and  compounds  which  are  of  industrial  impor- 
ance,  and,  in  addition  to  the  lecture  material,  Bloxam's  Chemistry  is 
placed  in  the  hands  of  the  student  for  reference.  The  practicum  con- 
sists of  laboratory  work  in  Qualitative  Analysis,  following  Harris' 
Manual  of  Qualitative  Analysis,  frequent  reference  being  made  to  the 
larger  works.  Constant  drill  is  maintained  on  the  reactions  observed 
and  the  properties  of  compounds  so  as  to  render  the  practicum  a  logical 
exercise  in  pure  Chemistry  and  not  merely  a  practice  in  manipulation 
and  the  empirical  use  of  analytical  methods. 

The  work  of  the  Winter  term  places  in  the  hand  of  the  student  all  the 
reactions,  by  wet  and  dry  methods,  generally  used  in  Qualitative  Anal- 
ysis but  it  acquaints  him  merely  with  the  analysis  of  simple  com- 
pounds, especially  those  which  are  met  with  in  the  ordinary  work  of 
the  analytical  chemist.  The  skill  thus  acquired  is  employed  in  the 
Spring  term  in  the  true  field  of  analysis  : — the  detection  of  substances  in 
mixed  solutions  and  solids,  the  separation  of  bases  and  the  building  up 
of  a  systematic  course  in  Chemical  Analysis. 

The  chemical  studies  of  students  in  the  General  Science  Course,  and 
in  the  Technical  Courses  not  directly  related  to  Chemistry,  end  with 
the  third  term  of  the  Sophomore  year. 

In  the  Junior  year  of  the  Advanced  Course  in  Chemistry,  the  lecture- 
room  work  consists  of  recitations  in  Remsen's  Theoretical  Chemistry 
and  in  Quantitative  Analysis  ;  the  object  of  the  latter  being  both  to  keep 
the  student's  attention  fixed  on  the  principles  underlying  the  work  he 
actually  performs,  and  to  give  him  some  acquaintance  with  other  analyt- 
ical methods.  In  the  second  term  a  course  in  Organic  Chemistry  is 
commenced.  Lectures  on  this  subject  are  introduced  thus  early  in  the 
course  in  order  that  sufficient  familiarity  with  the  subject  may  be  ac- 
quired, to  enable  the  student  to  commence  with  profit  at  the  beginning 
of  the  Senior  year  a  practicum  with  the  compounds  of  carbon. 

Practicum  work  in  the  Junior  year  consists  of  laboratory  work  in 
Quantitative  Analysis.  Methods  selected  from  all  approved  sources 
are  employed.  The  work  of  the  year  is  so  planned  as  to  give  facility  in 
the  use  of  the  standard  analytical  methods,  gravimetric,  volumetric  and 
electrolytic,  and  to  impart  familiarity  with  the  methods  for  the  deter- 
mination and  separation  of  the  substances  most  frequently  met  with. 

In  the  third  term  the  practicum  of  the  Junior  Class  in  most  of  the 
courses,  includes,  also,  laboratory  work  in  Determinative  Mineralogy. 
It  is  intended  that  this  practical  course,  with  the  few  accompanying 
lectures,  shall  result  in  a  knowledge  of  the  outlines  of  the  science  of 
Mineralogy,  and  the  power  to  distinguish  the  more  common  minerals 
and  ores,  approximately  by  the  eye,  and  accurately  by  the  blowr  pipe. 

In  the  Senior  year  the  time  of  the  student  in  this  Advanced  Course  is 
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given,  in  both  class-room  and  laboratory,  almost  exclusively  to  Chem- 
istry. A  series  of  conferences  on  Chemical  Technology  is  held  during 
one  term  in  which  special  attention  is  paid  to  the  metallurgy  of  iron, 
and  to  other  processes  that  are  likely  to  come  under  the  observation  of 
the  student,  or  to  occupy  him  after  his  graduation.  In  the  presentation 
of  the  subjects,  descriptions  and  illustrations  of  modern  y>rocesses  now 
in  actual  use  are  employed  as  fully  as  possible.  Instruction  in  Plant 
and  Animal  Chemistry  is  given  by  the  Professor  of  Agricultural  Chem- 
istry during  the  Winter  and  Spring  terms. 

The  practicum  work  occupies  the  greater  part  of  the  time  and  atten- 
tion of  the  student  during  the  year.  About  half  of  the  year  is  given  to 
Organic  Preparations  and'  ultimate  Analysis.  For  the  rest,  the  work  of 
the  individual  student  will  vary  according  as  he  has  in  view  further 
study,  practical  work  in  applied  Chemistry  or  the  best  general  know- 
ledge of  Chemistry  attainable  in  the  time.  The  subjects  of  Sanitary 
Chemistry,  Urinary  Analysis  and  Toxicology  are  designed  to  be  brought 
in  as  time  will  allow,  but,  in  any  case,  the  tendency  will  be  toward  some 
department  of  work,  with  reference  to  the  selection  of  a  definite  subject 
of  investigation  which  shall  occupy  at  least  the  greater  part  of  the  third 
term  and  be  the  basis  of  the  graduation  thesis. 

The  text-book  work  of  the  students  in  the  Special  Course  in  Chemistry 
is  essentially  the  same  as  that  of  the  Soph  mores  and  Juniors.  Their 
practicum  work  is  greater  in  quantity,  and  to  some  extent  different  in 
arrangement.  The  first  year  students  take  Determinative  Mineralogy 
with  the  Juniors. 

The  students  pay  a  fee  for  the  use  of  the  laboratory,  and  are 
charged  with  value  of  apparatus  destroyed  and  chemicals  used. 
The  expense  of  laboratory  work  varies  with  the  habits  and  care  of 
the  student.  Students  are  required  to  deposit  eight  dollars  at  the 
beginning  of  each  term.  A  careful  account  is  kept  with  each  one, 
and  balanced  at  the  end  of  each  year,  or  at  the  close  of  a  student's 
connection  with  the  laboratory.  The  new  laboratories  afford  un- 
usually good  facilities  for  all  lines  of  chemical  wrork,  and  the  equip- 
ment, already  excellent,  is  being  rapidly  increased  by  frequent 
additions.  An  excellent  chemical  library  is  also  contained  in  the 
college  library,  including  many  of  the  most  important  periodicals, 
while  all  those  works  which  are  needful  for  daily  reference  are 
always  at  hand  in  the  laboratory. 


3.   Civil  Engineering. 


The  work  of  this  Course  is  arranged  with  reference  to  the  demands 
made  upon  the  Kngineer  by  the  theory  and  practice  of  his  profession. 
The  harmony  between  these  and  their  close  mutual  relations  and  de- 
pendence  are  dwelt  upon  and  developed  as  giving  the  broadest  grasp 
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and  clearest  conception  of  the  actual  problems  arising  in  professional 
work — problems  that  demand  the  ability  to  design,  or  plan,  or  execute, 
and  which  combine  both  the  science  and  the  art  of  Engineering. 

The  theory,  and  a  portion  of  the  practice,  is  taught  by  text  books,  lec- 
tures, theses,  and  work  at  the  drawing-board;  the  remainder  of  the 
practice,  by  field  and  shop  work,  draughting,  model  construction,  and 
visits  to  points  of  Engineering  interest. 

The  Technical  studies  begin,  in  the  Spring  session  of  the  Sophomore 
year,  with  Descriptive  Geometry  and  the  principles  of  Mechanism. 
Special  attention  is  given  to  the  study  of  the  former,  not  only  because  a 
thorough  knowledge  of  it  is  essential  to  the  practical  Engineer,  but  also 
on  account  its  importance  as  an  instrument  of  mental  training.  Suffi- 
cient time  is  allowed  to  enable  the  student  to  apply  its  principles  to : 
(1)  Problems  on  right  lines  and  planes,  warped,  and  single  and  double 
curved  surfaces;  (2)  Spherical  Projections  and  Map  Drawing;  (3) 
Shades  and  Shadows,  and  Isometric  Projection  ;  (4)  Stereotomy,  includ- 
ing the  solution  in  the  drawing-room  of  original  problems  under  each 
subdivision. 

Mechanics,  owing  to  its  great  importance,  is  taught  throughout  the 
Junior  year,  the  Fall  session  being  devoted  largely  to  rational  methods. 
Analytical  and  graphical  methods  are  developed  coincidently,  the  pur- 
pose being  to  accustom  the  student  to  choose  intelligently  which  of  the 
methods  to  use,  or  when  to  combine  them.  Surveying,  Least  Squares, 
Practical  Astronomy  and  Geodesy,  and  Engineering  Structures 
complete  the  work  of  this  year.  During  the  Senior  year,  the  time 
allotted  to  technical  subjects  is  devoted  to  lectures  on  the  several 
branches  of  Civil  Engineering,  viz:  Sewerage  and  Drainage,  Hydraulic- 
Engineering,  River  and  Harbor  Improvements,  Economics  of  Roads 
and  Railroads.  Designing  is  made  a  prominent  feature  in  the  work  of 
this  year,  and  much  time  is  devoted  to  it.  In  order  to  familiarize  the 
student  with  the  legal  forms  used  in  connection  with  every  engineering 
work  of  importance,  the  subject  of  Engineering  Specifications  and  Con- 
tracts is  taught,  and  this,  together  with  Heat,  Steam  and  Steam  Engines, 
and  Hydraulic  Motors,  completes  the  work  of  the  Senior  Class. 

During  the  Winter  and  Spring  sessions  of  the  Senior  year,  the  student 
is  required  to  prepare  a  graduation  thesis,  which  must  show  satisfactory 
evidence  of  independence  of  thought  in  considering  and  treating  En- 
gineering problems. 

Practicums.— Although  methods  of  practical  work,  and  rapidity  in 
executing  them,  can  be  learned  only  from  experience,  yet  there  is  much 
of  the  routine  of  work  of  the  Engineer  in  field  and  drawing-room  that 
can  be  brought  within  the  scope  of  the  student's  practical  training,  and 
his  work  is  arranged  with  reference  to  this  fact.  The  practicums  of  the 
Freshman  year  are  Drawing  and  Shop  Work,  the  latter  consisting  of  the 
Principles  of  Carpentry,  Wood  Turning  and  Metal  Work.  During  the 
Sophomore  year,  there  is  added  Land  Surveying,  Descriptive  Geometry, 
and  Chemistry.  During  the  Junior  and  Senior  years,  the  field  work 
includes  Railroad  Surveying,  Geodesy  (measuring  base  line  and  trian- 
gulation),  Topographical  Surveying,  Determination  of  Latitude,  Time, 
Azimuth  and  Barometric  Leveling.     The  College  is  so  situated  that  the 
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operations  of  surveying  can  be  carried  out  on  a  large  scale,  and  thus 
made  in  a  marked  degree  practical.  During  the  Winter  session,  the 
practicum  time  is  given  to  Engineering,  Draughting,  Computations  and 
Model  Construction. 


4.  Geology. 


Geology  is  taken  up  in  the  Senior  year.  Since  it  enters  in  part  into  all 
the  courses  of  study  and  the  Fall  term  only  is  available  for  out-door 
work,  the  general  principles  of  Stratigraphy  are  first  considered,  next 
Historical  Geology,  and  last  of  all  Dynamical.  The  text-book  and  prac- 
ticum are  carried  on  hand  in  hand  as  far  as  possible.  Field  work  is  con- 
sidered to  be  of  great  advantage,  and  the  frequency  and  distance  of  ex- 
cursions is  limited  only  by  the  weather  and  the  time  allotted  to  them. 
The  neighborhood  affords  excellent  opportunities,  particularly  for 
structural  geology.  The  great  anticlinal  and  synclinal  paleozoic  waves 
east  of  the  Alleghenies  are  here  shown  in  every  variety  of  position  and 
angle  of  inclination,  and  good  out-crops  are  to  be  seen  of  nearly  ail  the 
sub-divisions  of  the  paleozoic  rocks  from  the  lowest  to  the  coal  meas- 
ures. The  geological  museum  comprises  the  collection  of  the  First 
Geological  Survey  of  the  State,  duplicates  of  the  Second  Survey  now  in 
progress,  a  number  of  fine  European  specimens  and  good  representative 
fossils,  particularly  from  the  Silurian  and  Devonian  ages.  Dana's  Text- 
Book  and  Manual  are  the  chief  books  used.  Many  of  the  leading 
treatises  on  Systematic  and  Economic  Geology,  together  with  the  Re- 
ports of  the  Geological  Survey  of  the  State  are  to  be  found  in  the  library 
and  are  frequently  referred  to. 


5.  Graphics — Industrial  Design. 


The  rapid  development  of  the  work  in  the  departments  of  Civil  and 
Mechanical  Engineering,  within  the  last  few  years,  has  been  accom- 
panied by  an  equally  important  extension  of  the  work  in  free-hand,  in- 
dustrial and  mechanical  drawing.  Instruction  on  this  subject,  however, 
is  not  confined  to  the  Technical  Courses,  but,  on  account  of  its  great 
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value  as  a  means  of  training  the  perceptive  faculties  and  its  almost  num- 
berless applications  in  every  art  and  trade,  it  occupies  a  considerable 
portion  of  the  practicum  time  in  every  course.  In  the  Preparatory  De- 
partment a  good  foundation  is  laid  for  this  work. 

During  the  Fall  session  of  the  Freshman  year,  the  student  is  in- 
structed in  free-hand  and  elementary  projection  drawing.  This  is  lol- 
lowed  during  the  remainder  of  the  year  by  mechanical  drawing,  and 
the  fundamental  principles  of  isometric  and  oblique  projections  and 
shading.     The  students  also  make  working  drawings  in  connection 
with  their  practicum  in  mechanic  arts.   During  the  Junior  and  Senior 
years,  the  course  comprises  mechanical  and  engineering  drawing, 
copying  from  the  flat  and  from  models,  topographical  sketches  and 
maps,  isometric  and  plane  projections,  plotting  surveys  and  triangu- 
lations,  lettering,  map  drawing,  coloring  and  shading. 
During  the  present  year,  provision  has  been  made  for  special  instruc- 
tion in  Industrial   Art  and  Design,  with  a  view  not  only  to  introduce 
this  branch  of  Drawingas  far  as  practicable  into  all  the  courses  of  study, 
especially  the  Technical  courses,  but  to  provide  a  distinct  department  of 
training  for  those  who  wish  to  study  Art  in  its  applications  to  Industry 
or  to  find  a  career  of  life-work  in  this  field. 

The  course  begins  with  drawing  from  the  object,  as,  geometrical  solids, 
casts,  plants,  furniture,  etc.,  passing  as  early  as  possible  to  processes 
which  awaken  the  inventive  faculty  and  cultivate  the  habit  of  original 
expression  by  means  of  form  and  figure  instead  of  words.  Special  at- 
tention is  paid  to  the  applications  of  the  artistic  element  to  commercial 
products,  wall  paper,  oil  cloth,  wrought  iron,  etc.,  and  it  is  believed  that 
this  may  prove  an  opening  to  agreeable  and  remunerative  employment 
for  young  women  in  particular. 


6.  Language,  Literature  and  Criticism. 


(a)  Rhetoric  and  the  Exgijsh  Language. — Rhetoric  is  taken  up 
by  the  Freshman  class  during  the  first  and  second  sessions.  In  the  Fall 
session  the  fundamental  processes  of  English  composition  are  inculcated, 
much  attention  being  devoted  to  verbal  criticism,  grammatical  analysis, 
and  the  construction  of  themes  in  outline.  During  the  Winter  session 
u  Genung's  Practical  Rhetoric"  is  taken  as  a  text-bo  >k,  and  special  at- 
tention is  given  to  expository  and  argumentative  writing.  In  connection 
with  the  Rhetoric,  the  "  Analysis,"  of  the  same  author,  embracing  selec- 
tions from  English  prose  writers  is  extensively  used  by  the  class.  Dur- 
ing the  third  session,  three  hours  a  week  are  given  to  the  study  of  Old 
English,  Morris'  "Specimens  of  Early  English"  being  used  as  a  text-book. 

In  addition  to  the  recitation  and  practicum  work  above  outlined,  Es- 
says and  Orations  are  required  throughout  the  entire  course,  together 
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with  the  study  of  English  Literature  in  the  Junior  and  Senior  years, 
thus  affording  abundant  opportunity  for  practice  in   the  application  of 

the  principles  of  English  composition  and  criticism. 

(b)  English  Literature — During  the  last  session  of  the  Junior 
and  the  first  session  of  the  Senior  year,  students  in  both  General  Courses 
study  selected  works  of  the  classical  writers,  beginning  with  Chaucer 
and  his  contemporaries.  The  authors  chosen  and  the  method  of  study 
adopted  are  such  as  to  give  the  student  an  acquaintance  with  historical 
changes  in  grammatical  form  and  in  vocabulary,  as  well  as  to  call  atten- 
tion to  purely  literary  qualities. 

During  the  last  session  of  the  Senior  year,  Gilman's  First  Steps  in 
English  Literature  is  used  as  a  basis  for  the  study  of  the  history  of 
the  literature,  with  reference  to  its  development,  the  characteristics 
of  different  periods,  and  the  date,  works  and  literary  merits  of  the 
more  prominent  authors. 

(c)  Logic. — Juniors,  during  their  first  session,  pursue  this  subject, 
using  as  a  text-book  Day's  Elements  of  Logic.  The  chief  aim  of  the 
course  of  instruction  is  to  secure  a  through  comprehension  of  the  laws 
of  thought— such  a  comprehension  as  will  enable  the  student,  without 
depending  upon  any  mere  formula,  to  apply  those  laws  confidently  and 
correctly  to  all  processes  of  reasoning.  With  this  view,  the  text-book  is 
supplemented  from  other  sources,  especially  in  inductive  logic,  and  ad- 
ditions are  made  to  the  large  collection  of  material  for  practice  supplied 
by  the  text-book. 

(d)  Latin. — During  the  first  year  in  College,  the  student  is  expected 
to  become  thoroughly  grounded  in  the  forms  of  words  and  their  purely 
grammatical  relations.  In  the  latter  part  of  this  course,  the  general 
scope  of  passages  and  the  logical  relations  of  their  parts,  together  with 
the  purely  lherary  qualities  of  the  works  read,  are  the  leading  sub- 
jects of  study. 

The  selection  of  matter  is  such  as  to  acquaint  the  student  with  the 
masterpieces  of  the  great  poets,  historians,  and  orators  of  Rome.  In 
connection  with  the  literature,  special  attention  is  given  to  the  history 
and  the  antiquities  of  the  Romans,  in  order  that  students  may  thus  ac- 
quire that  knowledge  of  their  religion,  government,  art,  and  home  life, 
without  which  neither  a  race  nor  its  literature  can  be  comprehended. 

(e)  French,  German  and  Spanish. — The  French  and  German  lan- 
guages and  literatures  are  regular  studies  in  the  General  Science  course, 
until  the  end  of  the  Winter  session  of  the  Junior  year,  an  option  be- 
tween the  two  being  allowed  in  some  portions  of  the  course.  The  aim 
is  to  give  the  student  such  knowledge,  practical  and  theoretical,  as  will 
enable  him  to  use  the  languages  in  connection  with  the  work  of  the 
Technical  Courses,  besides  that  training  of  the  critical  faculty  which 
comes  from  the  study  of  foreign  modes  of  thoughts  and  expression. 

Provision  is  made  for  the  study  of  the  Spanish  language  as  an  elec- 
tive. 

Oral  and  written  translations  and  black-board  exercises  are  re- 
quired in  order  that  the  tongue  and  ear,  as  well  as  the  eye,  may  be 
cultivated.  Following  this  is  a  course  in  classical  and  contempora- 
neous literature  and  the  history  of  literature.  A  short  course  in 
"Scientific  German"  also  is  given  during  the  Sophomore  year. 
Standard  reference  books  are  placed  at  the  disposal  of  the  students, 
and  new  ones  are  added  from  time  to  time  as  required. 
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7.  Mathematics  and  Astronomy. 


(a)  On  account  of  its  importance  as  a  disciplinary  study,  and  its  wide 
application  in  the  practical  affairs  of  life,  Mathematics  occupies  a  promi- 
nent place  in  all  courses  of  study.  The  course  is  the  same  for  all  stu- 
dents until  the  last  session  of  the  Sophomore  year,  and  consists  of  Alge- 
bra ;  Plane,  Solid  and  Spherical  Geometry  ;  Plain  and  Spherical  Trigo- 
nometry and  their  application  in  surveying  ;  and  General  or  Analytical 
Geometry,  two  terms.  After  this,  students  in  the  General  Science 
Course  have  an  option  of  Differential  and  Integral  Calculus  ;  Calculus 
is  required  in  the  Advanced  Chemistry,  the  Physics  and  Electrotechnics, 
and  the  Engineering  Courses.  The  students  in  ail  the  courses  have 
further  applications  of  Mathematics  in  Mechanics,  Physics,  and  Astro- 
nomy. 

(b)  Astronomy. — The  course  in  Astronomy  aims  to  give  not  merely 
an  application  of  Mathematics,  but  also  a  knowledge  of  the  physical 
conditions  of  the  universe,  the  laws  which  govern  the  motion  of  the 
celestial  bodies,  and  an  insight  into  the  methods  by  which  the  science 
has  been  brought  to  its  present  state.  The  student  is  taught  the  causes 
of  many  of  the  phenomena  of  the  heavens,  the  methods  of  finding  the 
distance,  magnitude  and  mass  of  the  sun  and  the  planets,  and  the  prin- 
ciples by  which  eclipses  are  predicted.  He  is  also  required  to  compute 
the  time  of  several  eclipses  that  have  not  yet  occurred. 


8.   Mechanic  Arts. 


This  course  has  been  in  full  operation  since  September,  1884.  A  sub- 
stantial and  attractive  building,  admirably  adapted  to  its  purpose,  was 
opened  February  10,  1886.  The  course  is  designed  to  afford  such  students 
as  have  an  ordinary  common-school  education  an  opportunity  to  con- 
tinue the  elementary  scientific  and  literary  studies,  together  with  me- 
chanical and  free-hand  drawing,  while  receiving  theoretical  and  practi- 
cal instruction  in  the  various  mechanical  arts. 


36  The  Pennsylvania  State  College, 


The  instruction  in  shop  work  is  given  by  means  of  exercises  so 
planned  as  to  include,  in  a  systematic  manner,  the  operations  in  use 
in  the  various  trades,  but,  the  objc  t  being  to  give  instruction  in  the 
use  of  tools,  only  such  constructions  are  made  as  cover  principles 
without  undue  repetition. 

The  first  instruction  in  carpentering  and  joining  is  in  the  use  of 
the  saw  and  plane  in  working  wood  to  given  dimensions,  and  a  series 
of  elementary  exercises  follow  in  order,  such  as  practice  in  mak- 
ing square  joints,  different  kinds  of  dove-tails,  the  various  tenons, 
roof-trusses,  panels,  etc. 

The  instruction  in  turning  and  circular-section  patternmaking 
also  is  given  from  a  series  of  exercises. 

In  the  forge-shop  are  taught  the  management  of  the  fire  and  the 
degree  of  heat  necessary  to  forge  the  different  metals.  Drawing, 
forming,  bending,  upsetting,  fagoting,  splitting,  punching,  cham- 
fering, annealing,  tempering,  case-hardening,  etc.,  are  taught  by 
means  of  a  series  of  exercises  in  which  the  elements  of  the  iron- 
forger's  art  are  particularly  dwelt  upon.  Every  piece  is  made  to 
certain  dimensions  laid  down  upon  the  drawing,  the  article  being 
forged  before  the  class  by  the  instructor,  who  directs  attention  to 
the  essential  feature  of  the  operation,  which  is  then  repeated  by  each 
student. 

The  course  in  vise  work  includes  filing  to  line,  filing  to  template, 
free-hand  filing,  fitting,  and  chipping  straight  and  grooved  surface 
in  cast-iron,  wrought-iron  and  steel. 

In  the  machine  shop,  the  student,  after  having  the  lathe  and  its 
mechanical  construction  explained  to  him,  is  taught  centering,  tape- 
turning,  chucking,  reaming,  inside  and  outside  screw-cutting,  bolt- 
turning,  etc.  He  is  then  required  to  construct  some  piece  of 
mechanism  in  which  many  of  these  principles  are  involved. 
The  drawing  of  this  course  extends  through  the  entire  three  years. 

This  work  is  looked  upon  as  cf  the  highest  importance,  and  the 
effort  is  to  make  the  instruction  thorough,  practical  and  of  direct 
utility.  Considerable  time  is  devoted  to  free-hand  drawing,  and 
it  is  believed  that  it  not  only  assists  in  mechanical  drawing,  but  it 
is  of  great  service  in  after  years,  whatever  the  occupation  chosen. 

The  mechanical  drawing  consists  of  a  series  of  exercises,  and  such 
are  selected  as  will  be  of  subsequent  use.  They  are  arranged  in 
progressive  order,  beginning  with  geometrical  constructions  involv- 
ing straight  lines  and  circular  arcs  only,  and  ending  with  the  more 
complex  curves,  such  as  the  ellipse,  helix,  epicycloid,  etc. 

Projection   is  next  taken   up.     The   instruction  in  this  is  from 

models,  so  that  the  student  may  have  before  him  the  actual  object 

from  which  the  projection  is  made,  and  not  be  obliged  to  depend 

upon  his  unaided  conception.     After  completing  this  work  he  is 

required  to  draw  parts  ot  machines  from  actual  measurements.    For 

this  purpose  he  is  given  some  piece  of  mechanism  to  sketch  and 

measure,  and  of  which,  finally,  he  is  to  make  complete  working 

drawings. 

The  mathematical  instruction  of  the  course  covers  Algebra,  Plane  and 

Solid  Geometry,  Plane  and  Spherical  Trigonometry  and  Land  Surveying, 

taught  with  special  reference  to  this  class  of  students,  many  practical 

applications  being  made.      The  department  is  already  well  equipped, 

but  additions  of  machinery  are  being  made,  from  time  to  time,  to  meet 

the  requirements  of  the  course. 
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9.  Mechanical  Engineering. 


The  object  of  this  course  is  to  enable  the  student  of  Mechanical  Engi- 
neering to  recognize  and  apply  such  natural  forces  and  materials  as  are 
adapted  to  his  uses.  In  order  that  he  may  be  capable  of  intelligently 
and  skilfully  designing,  constructing  and  supervising  all  kinds  of  ma- 
chinery it  is  necessary  that  he  should  pursue  a  thorough  and  extensive 
course  of  training,  both  theoretical  and  practical. 

While  theoretical  work  in  such  a  course  is  of  primary  importance  as 
affording  a  mental  discipline  not  to  be  derived  from  practical  research, 
it  will  be  seen  that  the  latter  is  made  to  go  hand  in  hand  with  the 
former,  it  being  believed  that  from  continual  practical  applications  of 
theoretic  conclusions  a  broader  and  more  tangible  conception  of  their 
truths  may  be  derived.  It  is  not,  then,  at  the  expense  of  the  abstract 
mathematical  law  that  time  is  given  to  show  how  it  may  be  involved  in 
the  construction  of  the  simplest  machine  ;  for,  not  only  is  a  new  and 
suggestive  meaning  thereby  given  to  the  various  contrivances  of  the 
mechanism,  but  an  insight  into  the  significance  of  the  law  itself  is  gained 
which  can  be  acquired  only  by  observing  practical  applications. 

To  explicate  theoretic  principles,  however,  is  not  the  only  value  of 
the  experimental  work  of  the  course.  If  the  student  desires  to  go  from 
college  to  the  manufacturing  world,  it  is  essential  that  he  should  be 
familiar  with  working  machines,  methods  of  shop  management,  and  as 
much  of  the  every  day  detail  of  the  machinist's  work  as  it  is  possible 
for  him  to  acquire  as  a  supplement  to  his  higher  training. 

With  so  broad  a  field  before  him  the  student  of  Mechanical  Engineer- 
ing has  little  time  to  spare  for  general  culture,  and  it  is  highly  desir- 
able that  he  should  already  have  completed  a  course  of  which  general 
cultivation  has  been  the  object,  before  taking  up  Mechanical  Engineer- 
ing. Many  young  men,  however,  find  it  impossible  to  spend  the  time 
requisite  for  such  preliminary  education,  and  in  order  to  obviate  the 
disadvantage  arising  from  that  fact,  some  general  studies  are  introduced 
into  the  course,  in  order  to  make  it  as  broad  and  comprehensive  as  is 
consistent  with  a  thorough  training  in  the  direct  line  chosen. 

Mechanics  of  Machinery.— Theoretical  technical  instruction 
begins  the  third  term,  Sophomore  year,  with  "Mechanics  of  Ma- 
chinery." 

The  student  is  made  familiar  with  machines  of  various  forms, 
and  pursues  a  systematic  study  of  motion  in  relation  to  these  ma- 
chines, how  it  is  constrained,  distributed  and  conveyed.  The  for- 
mulas relative  to  force  and  motion  herein  developed  are  directly  ap- 
plied to  machines  in  the  mechanical  shops. 
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Descriptive  Geometry. — Descriptive  Geometry  also  begins  in 
the  third  session  of  the  Sophomore  year,  the  practicum  in  drawing 
being  devoted  to  it.  Here  also,  theory  and  practice  are  united,  giv- 
ing the  students  so  thorough  a  training  in  graphical  expression  of 
ideas  and  principles  (the  language  of  the  industries)  that  he  may  be 
able  to  write,  read  and  even  think  it. 

Heating  and  Ventilation. — A  course  of  sixteen  lectures  is 
given  during  the  first  term  of  the  Junior  year.  Different  methods 
of  heating  and  ventilation  are  investigated  with  a  view  to  determin- 
ing their  efficiency  and  economy.  The  matter  of  favorable  sanitary 
conditions  as  affected  by  heat  and  ventilation  is  given  careful  con- 
sideration. An  excellent  opportunity  for  observation  and  experi- 
ment with  reference  to  steam  heating  is  afforded  by  the  large  steam 
plant  which  heats  all  the  College  buildinirs,  different  methods  of 
heating  being  employed  in  the  different  buildings. 

Physics. — Physics  is  begun  in  the  lirst  session,  Junior  year,  and 
is  carried  through  the  year.  Mechanics,  Heat,  Electricity,  Light 
and  Sound  are  all  given  due  importance,  special  attention  being 
given  to  Heat  and  Electricity  as  being  of  direct  value  in  the  subse- 
quent work  of  the  Mechanical  Engineer. 

Applied  Mechanics. — A  course  in  Applied  Mechanics  is  given 
during  the  Junior  year,  including  Statics,  Kinematics,  Kinetics  and 
Dynamics  of  Solids  and  Fluids. 

Graphical  Statics  of  Machinery.— In  the  study  of  Graphical 
Statics  or  Machinery  the  efficiency  of  machines  is  determined  by 
graphical  methods.  This  embodies  methods  of  determining  slid- 
ing^ journal,  chain,  gear-wheel,  and  other  kinds  of  friction,  and  how 
it  is  modified  by  the  size  and  form  of  parts.  The  amount  of  power 
required  to  overcome  the  friction  in  the  entire  machine,  or  any  part 
of  it,  may  be  thus  ascertained. 

The  efficiency  of  a  number  of  the  machines  in  the  machine  shops 
is  calculated  by  the  students,  by  this  method,  and  compared  with 
results  from  the  steam  engine  indicator. 

Lubricants. — During  the  first  term  of  the  Senior  year  a  course 
of  ten  lectures  is  given  on  Lubricants.  Attention  is  paid  to  the 
character  and  composition  of  the  various  kinds,  to  the  varying  effi- 
ciency of  each  upon  different  materials  and  to  the  effect  produced  by 
varying  conditions,  such  as  pressure,  velocity,  temperature,  and  the 
like.  Careful  tests  of  oils  and  other  lubricants  from  different  manu- 
facturers are  made  upon  an  oil-testing  machine.  The  coefficient  of 
friction  resulting  from  the  use  of  a  given  lubricant  under  given  con- 
ditions is  thus  determined. 

Valve  Gear  and  Link  Motion. — A  theoretic  and  practical 
study  of  valve  gear  and  link  motion  is  taken  up  during  the  last  ses- 
sion, Junior  year.  The  mathematical  equations  in  vol  ved  are  applied 
to  sectional  working  models  of  various  types,  a  method  which  at  the 
same  time  helps  to  elucidate  the  abstract  formula  and  gives  to  it  a 
practical  value. 

A  thorough  investigation  of  the  various  kinds  of  valves  and  link 
motions  occurring  in  different  types  of  engines,  pumps  and  other 
machinery  is  part  of  the  work  done  under  this  head. 

Materials  of  Engineering. — A  prominent  place  in  the  curri- 
culum of  the  Junior  year  is  given  to  work  upon  Materials  of  Engi- 
neering. Special  attention  is  paid  to  the  manufacture  and  composi- 
tion of  iron  and  steel,  not  omitting,  however,  due  consideration  of 
other  metals.  The  relative  strength  of  materials  is  dealt  with,  and 
their  strength  and  durability  as  affected  by  conditions  to  which  they 
may  be  subjected. 

THERMODYNAMICS.— The  study  of  Thermodynamics  of  the  steam 
engine  begins  in  the  first  term,  Senior  year.  After  completing  a 
rigid  course  in  the  theory,  the  eq nations  deduced  are  applied  by  tests 
made  on  the  steam  engines  of  the  shops.  Knowing  theoretically 
what  results  should  be  obtained  in  pounds  of  steam  per  horse  power, 
under  perfect  conditions,  the  student  now  observes  the  actual  re- 
sults under  oar  working  conditions. 


■ 
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Indicator  practice  is  carried  on  at  the  same  time,  and  here  again  a 
theoretic  course  is  supplemented  by  practical  experience  in  taking 
and  interpreting  indicator  cards.  The  load  upon  the  engine  is  varied 
by  means  of  an  absorption  dynamometer  requiring  a  corresponding 
variation  in  the  computations  made. 

Observations  of  efficiency  with  different  degrees  of  cut  off"  are  also 
made,  and  reduced  to  terms  of  pounds  steam,  per  hour,  per  horse 
power. 

Comparison  of  tabulated  tests  made  upon  actual  machines  now  in 
use  are  made. 

Boilers. — In  the  text  work  upon  boilers,  besides  a  study  of  the 
general  construction  as  to  strength  and  form,  considerable  atten- 
tion is  paid  to  the  rules  adopted  by  different  manufacturers  as  to 
grate  area,  heating  surface,  etc. 

Accurate  experiments  upon  combustion,  for  which  our  boiler  set- 
tings have  been  prepared,  are  made. 

Injectors  and  feed  pumps  are  included  under  this  head,  both  in 
class  room  and  laboratory  work,  tests  being  made  to  determine  how 
near  the  efficiency  may  be  brought  to  that  attributed  to  them  theo- 
retically. 

Machinery  op  Transmission. — This  branch  embodies  a  com- 
prehensive mathematical  discussion  of  formula  relative  to  transmis- 
sion and  distribution  of  power,  arrangement,  size  and  speed  of  shafts, 
and  different  forms  of  gearing. 

Machine  Design. — To  Machine  design,  which  necessitates  the 
application  of  a  large  part  of  the  foregoing  work,  is  given  two  terms' 
work  in  both  text-book  and  practicum  The  student  begins  by  de- 
signing simple  machine  parts,  and  ends  his  work  by  designing  an 
entire  machine.  These  designs  reproduced  on  tracing  cloth  and  fre- 
quently in  blue  prints. 

Hydraulic  Motors. — A  course  of  lectures  upon  Hydraulic  Mo- 
tors is  given  during  the  third  term,  Senior  year.  This  course  makes 
application  of  the  principles  of  Dynamics  of  Fluids  to  various  Tur- 
bines and  other  water  wheels  in  general  use. 

Electrical  Machinery. — Electrical  machinery,  now  so  widely 
used  for  conveying  and  distributing  power,  is  given  three  hours  a 
week  during  this  session. 

Pure  Mathematics. — The  pure  mathematics  of  this  course  in- 
cludes Higher  Algebra  ;  Geometry,  Plane  and  Solid  ;  Trigonometry, 
Plane  and  Spherical ;  Analytical  Geometry ;  Calculus,  Differential 
and  Integral  ;  Differential  Equations  and  Quaternions. 

Political  Sciences. — Political  Economy,  Constitutional  Law, 
and  International  Law  are  part  of  the  Senior  work,  as  it  is  believed 
that  the  training  acquired  from  these  subjects  not  only  broadens 
the  student's  general  education,  but  may  be  of  direct  use  to  him 
professionally. 

Modern  Language. — A  modern  language  is  required  in  order 
to  facilitate  advanced  research  in  the  literature  of  Mechanical  En- 
gineering. 

Drawing. — Drawing  begins  in  the  Freshman  year  and  is  con- 
tinued throughout  the  four  years.  The  elementary  course  includes 
geometric  drawing,  lettering,  drawing  from  the  flat,  shading,  pro- 
jections, sketching  machines  and  drawing  to  scale  from  these 
sketches,  and  making  detail  and  sectional  drawings.  This  prelim- 
inary work  is  followed  by  designing  as  indicated  in  connection  with 
the  text-book  work. 

Shop  Work. — A  systematic  course  of  shop  wTork,  including  wood 
and  iron,  is  begun  in  the  Freshman  year.  The  student  thus  gains 
facility  in  the  handling  of  ihe  tools  and  materials  which  enter  into 
the  construction  of  machines,  and  becomes  acquainted  with  methods 
of  shop  work  early  in  his  course.  After  the  elementary  work  of  the 
shop  has  been  completed  each  class  is  required  to  build  a  complete 
machine.  The  class  of  this  year  ( 1890)  are  building  a  sixteen-horse- 
power  engine,  with  Automatic  Cut  Off. 


40  The  Pennsylvania  State  COLLEGE. 


Theses — Theses  based  upon  data  derived  from  a  course  of  exper- 
iments in  a  practical  line  of  investigation  are  required  during  the 

Junior  and  Senior  years,  one  each  term.  The  student  is  here  af- 
forded an  opportunity  to  apply  his  training  in  various  lines  of  work 
to  original  research. 

Excursions.  —  Excursions  are  occasionally  made  in  order  that 
students  may  observe  running  machinery,  methods  of  carrying  and 
distributing  power,  arrangement  of  shafting,  and  manufacturing 
processes.  The  large  works  at  Altoona,  Harrisburg,  Pittsburgh  and 
elsewhere,  are  conveniently  accessible  for  this  purpose. 


10.  Military  Department. 


This  department  is  in  charge  of  an  officer  of  the  regular  army,  detailed 
by  the  War  Department,  as  Professor  of  Military  Science  and  Tactics. 

Instruction  is  both  theoretical  and  practical.  Practical  during  the  Fall 
and  Spring  sessions,  and  theoretical  during  the  Winter  session. 

Practical  instruction  includes  instruction  in — 

Infantry.— School  of  the  Soldier,  company  and  battalion,  with  cere- 
monies of  guard-mounting,  dress  parade,  reviews  and  inspections. 

Cavalry. — School  of  the  Soldier  Dismounted — sabre  exercise. 

Artillery. — Manual  of  the  Piece  and  service  of  the  foot  battery. 

Considerable  attention  is  paid  to  target  practice,  the  College  having  a 
good  range,  and  ammunition  being  furnished  by  the  General  Govern- 
ment. Students  are  taught  to  estimate  distances  by  sight  under  varying 
conditions.  The  manufacture  of  ammunition  is  taught  by  the  use  of  re- 
loading tools,  cartridges  fired  on  the  range  being  reloaded  when  needed. 
Several  drills  are  devoted  to  military  signaling,  and  students  taught  the 
transmission  of  messages  at  as  great  distances  as  the  surrounding  country 
will  admit. 

Theoretical  instruction  is  confined  to  one  term,  and  is  by  recita- 
tions and  lectures.  Upton's  Infantry  Tactics  is  used  as  a  text-book, 
and  the  assimilation  of  the  other  arms  to  the  infantry  is  explained 
during  the  course.  During  the  Winter  term,  a  course  of  lectures  on 
military  subjects  is  given,  and  students  of  classes  not  required  to 
attend  are  allowed  to  be  present  when  this  does  not  interfere  with 
their  other  college  work. 

The  National  Government  lias  furnished  the  College  with  two  field 
pieces  of  modern  pattern  and  one  hundred  and  forty  new  cadet  rifles 
complete,  similar  in  all  respects  to  those  used  at  the  West  Point  Military 
Academy.  A  neat  uniform  has  been  adopted,  the  cost  of  which  is  not 
more  than  that  of  a  good  suit  of  civilian's  clothes.  While  it  is  a  proper 
and  becoming  uniform,  it  can  be  worn  jinywhere  without  being  conspic- 
uous. M;my  students  prefer  wearing  the  uniform  while  at  the  College, 
and  there  is,  in  reality,  no  necessity  for  any  other  suit. 
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No  exemption  from  military  drill  is  granted  any  male  student  ex- 
cept for  conscientious  scruples  or  physical  disability.  In  the  latter 
case,  students  are  required  to  present  a  physician's  certificate.  The 
experience  of  the  past  shows  that,  unless  a  student  is  maimed  or  suf- 
fering from  great  physical  weakness,  the  military  drill  is  a  benefit, 
and  tor  weak  constitutions  better  medicine  than  a  physician's  pre- 
scription. Students  coining  to  the  college  with  a  physician's  certifi- 
cate have,  in  some  cases,  seen  fit  to  attend  the  drill  notwithstanding, 
and  are  believed  to  have  been  benefited  by  so  doing.  Students' 
exempt  from  drill  may  be  assigned  other  work  occupying  the  same 
time.  The  new  Drill  Hall  and  Armory  has  been  provided  with  an 
adequate  supply  of  movable  gymnastic  apparatus,  and  furnishes 
greatly  improved  facilities  for  military  and  gymnastic  exercises  in 
bad  weather. 

The  object  of  the  military  instruction  is  not  only  to  comply  with  the 
laws  of  Congress,  but  to  supply  the  State  with  a  number  of  well- 
instructed  young  men,  capable  of  rendering  intelligent  and  effective 
service  in  case  of  war  or  domestic  riots.  By  a  recent  law  of  the  State, 
graduates  of  the  College,  under  certain  conditions,  are  entitled  to  ap- 
pointment as  brevet  second  lieutenants  in  the  National  Guard. 


11.  Philosophy. 


(a)  Htstory  and  Political  Science.—  The  foundation  for  the  study 
of  Political  Science  is  laid  in  an  outlinestudy  of  General  History  during 
the  Sophomore  year.  In  the  time  that  can  be  given  to  this  subject, 
nothing  more  can  be  attempted  than  a  general  view  of  the  most  im- 
portant nations,  with  special  reference  to  their  place  in  the  development 
of  civilization  and  their  contributions  to  its  progress.  This  general 
course  occupies  the  first  two  terms  of  the  year,  the  third  being  given 
to  the  more  detailed  study  of  some  one  country  or  epoch.  Later,  a  gene- 
ral grouping  of  the  facts  and  forces  of  European  civilization  is  pre- 
sented, in  connection  with  the  use  of  Guizot's  History  as  a  text-book. 
The  General  History,  of  the  Sophomore  year,  is  required  in  ail  regular 
courses,  being  regarded  as  an  indispensable  element  in  every  scheme  of 
liberal  education. 

In  the  Winter  session  of  the  General  Science  course,  the  Juniors  pur- 
sue the  study  of  Constitutional  History,  with  special  reference  to  the 
growth  of  representative  institutions  and  the  development  of  the  Con- 
stitutions of  England  and  the  United  States.  The  same  subject  is  re- 
sumed in  the  Senior  year,  more  particular  attention  being  then  paid  to 
the  formation,  adoption  and  operation  of  the  Constitution  of  the  United 
States  and  the  Constitution  of  Pensylvania.  A  large  part  of  the  time 
devoted  to  this  subject  is  occupied  with  a  consideration  of  those  features 
of  our  constitutional  policy  which  have  had  large  influence  upon  the 
Nation,  and  upon  its  relation  to  other  countries. 
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The  Seniors  in  all  the  courses,  have  recitations  in  Political  Economy 
during  one  session.  The  history  and  development  of  the  science  are 
presented,  particularly  as  related  to  our  own  county;  and,  while  no 
essential  point  is  unnoticed,  all  partisan  teaching  is  avoided.  It  is  the 
aim  of  the  instruction  also  to  awaken  the  interest  of  the  students  in  cur- 
rent discussions,  and  to  aid  them  in  the  formation  and  expression  of 
clear,  sound  and  logical  views.  Points  thus  brought  out  are  often  made 
the  subject  of  formal  essays  and  written  discussions.  Walker's  Political 
Economy  is  at  present  used  as  text-book,  and  as  books  of  reference,  the 
works  of  Adam  Smith  (Rogers'  edition),  Mill,  Fawcett,  Cairnes,  Carey 
and  others. 

International  Law  is  taught  to  the  Seniors  of  the  General  Courses  in 
the  third  session  of  the  year,  and  is  presented  in  the  same  manner  as 
the  other  studies  of  this  department.  Wheaton,  Kent,  and  Phillimore 
are  the  principal  books  of  reference,  with  Woolsey's  work  as  a  text- 
book. 

(b)  Moral  Philosophy.— The  Seniors,  in  most  of  the  courses, 
engage  in  the  study  of  Theoretical  and  Practical  Ethics  in  the  Spring 
session.  Current  questions  are  freely  discussed  ;  and  an  effort  is  made 
to  render  the  subject  familiar,  and  of  practical  value  to  the  student. 
Seeley's  edition  of  Hickock's  Moral  Science  is  the  text-book  used,  with 
frequent  references  to  other  works. 

(c)  Mental  Philosophy. — This  is  the  subject  of  four  recitations  per 
week  by  the  Juniors  in  the  Spring  session.  The  study  embraces  the 
history  and  field  of  the  science,  the  analysis,  classification  and  offices  of 
the  mental  powers,  the  phenomena  exhibited  by  the  mind  when  vari- 
ously affected,  questions  concerning  the  will,  etc.  Books  of  reference — 
Hickok,  Bascom,  Porter,  Reid,  Stewart,  Hamilton,  Ueberweg  and 
others. 


12.   Physics  and  Electrotechnics. 


This  course  is  designed  not  only  to  furnish  an  extended  and  thorough 
training  in  the  various  branches  of  Physics,  which  are  properly  included 
in  a  complete  college  course,  but  to  provide  an  advanced  technical 
course  for  those  who  wish  to  become  specialists  in  the  field  of  Electrical 
Science,  with  its  numerous  and  rapidly  increasing  applications  in  mod- 
ern industries. 

The  leading  studies  of  the  course  are  Physics,  especially  theoretical 
and  applied  Electricity,  Mathematics  and  such  studies  in  Civil  and 
Mechanical  Engineering  as  are  most  important  to  the  Electrical  Engi- 
neer. German,  French,  Chemistry,  Drawing  and  Shop-work  are  other 
subjects  directly  related  to  the  technical  purpose  of  the  course.  Studies 
in  History,  Constitutional  History,  Political  Economy,  International 
L:tw  and  Mental  Science  give  a  broader  training. 
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The  first  and  second  years  are  the  same  as  in  the  Civil  and  Mechani- 
cal Engineering  Courses,  except  some  laboratory  work  in  physical 
measurements  in  the  latter  part  of  the  Sophomore  year. 

In  the  Junior  year,  continuing  Mathematics  and  Engineering  studies, 
there  is  a  course  in  Physics  embracing  the  most  important  principles  in 
dynamics,  heat,  magnetism,  electricity,  sound  and  light,  with  ten  hours 
per  week  in  the  physical  laboratory,  principally  devoted  to  electrical 
measurements  and  constructing  electrical  instruments. 

In  the  Senior  year,  the  Mathematical  theory  and  the  technical  appli- 
cations of  electricity  form  the  special  work  of  the  course,  with  laboratory 
practice  in  making  apparatus,  calibrating  instruments  and  electrical 
testing;  and,  in  the  Spring  session,  the  preparation  of  a  Thesis  on  some 
subject  in  electrical  science  or  art,  which  must  showT  that  the  student  is 
able  to  use  his  knowledge  in  the  treatment  of  some  scientific  or  practical 
problem. 

The  laboratory  work  of  the  student  of  Electrotechnics  is  designed 
to  familiarize  him  with  the  various  electrical  and  magnetic  magni- 
tudes, as  current,  resistance,  potential,  quantity,  strength  of  pole, 
magnetic  moment,  inductance,  etc.,  and  both  their  C.  G.  S.  and  their 
practical  units,  as,  ampere,  ohm,  volt  farad,  henry,  etc. ;  to  give  him 
practical  knowledge  of  electrical  and  magnetic  measurements;  to 
make  him  practically  acquainted  with  the  principles,  construction, 
care  and  use  of  the  best  instruments  employed  in  electrical  engi- 
neering, and  to  give  him  as  much  as  possible  of  practice  in  those 
problems  connected  with  dynamos,  electric  motors,  distribution  of 
currents,  transmission  of  energy,  photometry,  etc.,  that  will  engage 
him  in  his  actual  electrotechnical  work. 

To  young  men  who  have  considerable  practical  knowledge  of  elec- 
tricity and  its  applications,  and  who  have  the  necessary  mathemati- 
cal advancement,  this  course  affords  an  opportunity  to  acquire,  in  a 
year  devoted  especially  to  the  electrical  work  of  the  combined 
Junior  and  Senior  classes,  an  acquaintance  with  the  principles  of 
electrical  science,  and  of  electrical  instruments,  measurements  and 
tests. 

Also,  graduates  or  advanced  students  of  civil  or  mechanical  enj  j- 
neering  who  have  decided  to  prepare  themselves  for  electrical  work, 
could  in  one  year,  devoted  exclusively  to  it,  complete  the  pure.y 
electrotechnical  work  of  this  course. 
Physics, — The  study  of  physics,  in  all  the  full  College  courses,  extends 
through  the  Junior  year,  and  comprises  a  thorough  course  in  the  funda- 
mental principles  of  dynamics,  heat,  electricity  and  magnetism,  sound 
and  light,  with  laboratory  work  from  two  to  five  sessions  in  the  different 
courses. 

In  the  beginning,  much  attention  is  given  to  the  principles  of  energy, 
force  and  motion,  and  their  applications  in  sensible  masses  of  matter. 
The  laboratory  work,  at  th  e  same  time,  is  in  experimental  dynamics,  in 
order  to  make  real  in  the  conceptions  of  the  student  the  physical  magni- 
tudes, their  units  and  their  measurements,  and  to  verify  the  physical 
validity  of  a  number  of  the  most  important  of  the  principles  analytically 
established,  and  thus  give  him  confidence  in  the  application  of  analysis 
to  physical  principles  and  problems. 

Afterward  each  student  performs  a  series  of  experiments  in  measure- 
ments, forces,  motions,  properties  of  matter,  sound,  light,  heat,  electricity 
and  magnetism. 
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The  more  extended  electrical   studies  and  work  of  students  in  the 
Electrotechnic  Course  have  been  indicated  above. 

New  Building, — In  the  new  building  for  Physics  and  Chemistry, 
the  part  devoted  to  Physics  has  a  front  of  eighty-four  feet  on  differ- 
ent parallel  lines,  making  the  depth  of  part  of  it  forty-four  feet,  and 
of  part  sixty-five  feet.  There  are  a  well-lighted  basement  (mostly 
above  ground  line),  first  and  second  stories,  and  some  valuable 
attic  room. 

In  the  basement  are  shops,  battery  room,  gasometer  room,  clock 
room,  store  room,  four  small  laboratories,  a  large  dynamo-electric 
laboratory,  photometric  room  and  spectrometer  room. 

In  the  first  story  are  the  lecture  room,  apparatus  room,  library, 
office,  four  special  laboratories  and  a  general  laboratory  over  the 
apparatus  room. 

In  the  second  story  are  a  large  elementary  laboratory,  a  small 
laboratory,  apparatus  room  and  assistant's  room. 

In  the  attic  are  photographic  rooms,  dark  rooms  for  work  in 
optics,  and  a  general  laboratory  for  sound  and  heat. 

Relative  position  of  rooms,  availability  of  light,  piers  for  instru- 
ments, and  other  details  have  received  careful  attention. 

Text-Books  and  Laboratory  Manuals. — Anthony  and  Brackett's 
Physics,  Thompson's  Dynamo-Electric  Machinery,  Ayrton's  Practi- 
cal Electricity,  Gray's  Theory  of  Electricity,  Kapp's  Electric  Trans- 
mission of  Energy,  Maier's  Electric  Lighting,  Glazebrook  and 
Shaw's  Practical  Physics,  Stewart  and  Gee's  Practical  Physics, 
Pickering's  Physical  Manipulations,  Kohlrauch's  Physical  Measure- 
ments, Kempe's  Hand-Book  of  Electric  Testing. 

There  are  in  the  College  Library,  to  which  the  students  have  daily 
access,  several  hundred  volumes  of  Philosophical  Transactions, 
Philosophical  Magazines,  British  and  American  Encyclopedias,  and 
works  of  German,  French,  English  and  American  physicists.  The 
best  scientific  periodicals  also  are  to  be  found  there. 


Summary. 


The  following  statement  will  serve  to  show  more  concisely  the  ground 
covered  by  the  several  courses  of  instruction  and  the  provision  made 
for  each  : 

1.  Political     Science,    including     History, 

Mental  and  Moral  Science  : —    • 

The  President, 
Professor  McKee, 
Professor  (Miss)  McElwain. 

2.  Botany,      Agriculture,     Agricultural 

Chemistry,     Chemistry,     Horticulture 

and  Zoology,  with  their  several  related 

I  tranches  : — 

Professor  Buck h out, 
Professor  Froar, 
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2.  Botany,  Agriculture,  Agricultural 
Chemistry,  Chemistry,  Horticulture 
and  Zoology,  etc. — continued: 

Professor  Pond, 
Professor  Armsby, 
Professor  Fernald, 
Professor  Hunt, 
Mr.  Butz, 
Mr.  Caldwell, 
Mr.  Tuttle. 

;>.  Pure  Mathematics  : — 

Professor  Jackson, 
Mr.  Root. 

4.  Applied   Mathematics,    Civil   Engineer- 

ing, Electrical  Engineering  and  Me- 
chanical Engineering  : — 

Professor  Osmond, 
Professor  Barnard, 
Professor  Reber, 
Professor  Pemberton 
Mr.  Downing, 
Mr.  Beyer. 

5.  Language     and     Literature,    including 

English  Literature,  Rhetoric  and  the 
Latin,  English,  French,  German  and 
Spanish  Languages:  — 

Professor  McKee, 
Professor  Davis, 
Professor  Kinne. 
Besides  these  five  groups  of  subjects  which  embrace  nearly  the  entire 
range  of  instruction  in  the  College  Classes,  may  be  mentioned  three 
others  which  for  various  reasons  should  hardly  be  classified  with  the 
foregoing  Departments, 
fi.  The  Ladies'  Department,  including  In- 
dustrial Art  and  Design  : — 


7.  The  Military  Department : — 

8.  The  Preparatory  Department : — 


Miss  McElwain, 
Miss  Willard, 
Miss  Redifer. 

Lieutenant  Silas  A.  Wolf,  4th 
U.  S.  Infantry. 

Professor  Sparks, 
Mr.  Roop, 
Mr.  Thompson, 
Mr.  Downing, 
Miss  Redifer. 
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GENERAL  STATEMENTS. 


i.  Religious  Exercises  and  Lectures. 

The  Faculty  and  Students  meet  in  the  Chapel  every  morning,  except 
Saturday,  for  religious  exercises,  conducted  by  members  of  the  Facult}'. 
At  3  p.  m.,  every  Sunday,  preaching  services  are  regularly  conducted 
by  clergymen  of  the  vicinity.  Attendance  on  Chapel  exercises  and  on 
preaching  is  required  of  all  students,  except  such  as  regularly  attend 
elsewhere  with  their  parents  or  guardians.  In  the  evening,  students 
are  at  liberty  to  attend  services  in  the  churches  in  the  village. 

2.  Composition  and  Public  Speaking. 

Students  in  all  the  College  courses  of  study  are  required  to  engage  in 
public  Rhetorical  Exercises.  These  consist  of  declamations  during  the 
Freshman  and  Sophomore  years,  and  essays  and  orations  during  the 
Junior  and  Senior  years.  All  original  productions  are  submitted  to  the 
Professor  of  English  and  Rhetoric  for  corrections  and  suggestions  ;  and 
on  each  exercise,  prior  to  its  presentation  in  public,  the  student  receives 
instruction  and  drill  in  the  art  of  delivery. 

In  addition  to  these  public  exercises,  each  of  the  two  lower  College 
classes  constitute  an  essay  division,  and  its  members,  twice  a  term, 
prepare  essays  upon  subjects  previously  assigned.  Junior  and  Senior 
students,  prepare,  in  place  of  these  essays,  dissertations  or  themes  on 
some  assigned  subject  or  work  in  the  Sciences. 

3.  Music. 

Facilities  are  afforded,  both  to  beginners  and  to  advanced  pupils,  for 
instruction  on  the  piano  and  the  organ  and  in  vocal  music.  This  in- 
struction is  individual,  and  not  by  classes.  Instruments  for  the  use  of 
pupils  are  provided  by  the  College.  For  charges  for  instruction  in  in- 
strumental music  and  use  of  instruments,  see  page  49.  Students  are 
also  allowed  to  join  a  voluntary  choral  class  free  of  charge. 

4.  Students'  Societies. 

There  are  two  Literary  Societies  actively  maintained  by  the  students, 
named,  respectively,  the  Cresson  and  the  Washington.  Each  has  a 
commodious  hall,  handsomely  fitted  up  and  furnished,  in  which 
weekly  meetings  arc  held.  Besides  those,  a  Young  Men's  Christian 
Association  is  doing  earnest  and  effective  work. 
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5.  Libraries  and  Reading-Rooms. 

The  Library  belonging  to  the  College  has  about  seven  thousand  vol- 
umes, embracing  scientific  and  technical  works,  memoirs,  scientific 
essays,  agricultural  and  educational  works,  etc.,  in  English,  French 
and  German,  forming  the  foundation  of  a  good  Scientific  Library.  Four 
or  tive  hundred  volumes  per  year  are  being  added. 

The  Reading-room,  in  connection  with  the  College  Library,  offers  to 
Faculty  and  Students  an  ample  and  well-selected  list  of  scientific  and 
other  periodicals. 

Donations  of  books  and  periodicals  are  invited  from  friends  of  the  In- 
stitution, publishers  and  authors. 

Each  of  the  two  Students'  Literary  Societies  has  a  good  Library  of 
standard  and  miscellaneous  works,  and  a  reading-room  supplied  with 
the  principal  literary  periodicals  and  newspapers  of  the  day. 

6.  Discipline. 

The  discipline  of  the  College  is  intended  to  be  strict,  but  reasonable 
and  considerate.  It  assumes  that  students  come  here,  not  to  spend 
their  time  in  idleness,  but  to  prepare  themselves  for  useful  and  honor- 
able careers  in  life.  The  aim  of  the  Faculty  is  to  lead  students  to  culti- 
vate habits  of  steady  application,  self-control,  a  high  sense  of  honor, 
truthfulness,  and  an  interest  in  maintaining  the  purity  of  the  moral 
atmosphere  of  the  institution.  Those  who  are  not  disposed  to  support 
heartily  a  discipline  of  this  kind  are  urged  not  to  apply  for  ad- 
mission. Students  whose  influence,  after  fair  trial,  is  found  to  be  in- 
jurious to  good  scholarship  or  good  morals  will  be  removed  from  the 
Institution. 

7.  Examinations. 

Examinations  in  all  subjects  are,  as  a  general  rule,  conducted  in  writ- 
ing ;  partly  as  a  means  of  testing  the  student's  knowledge,  and  partly  as 
an  important  means  of  training  in  the  habit  of  careful,  accurate  and 
rapid  statement.  No  student  can  pass  to  full  standing  in  a  next  higher 
grade,  until  all  such  examinations  have  been  satisfactorily  passed. 

8.  Graduate  Instruction. 

Persons  who  have  graduated  in  one  of  the  Regular  Courses  here,  or 
an  equivalent  course  elsewhere,  are  permitted  to  enter  the  College  for 
instruction  in  an  advanced  course,  consisting  of  such  studies  as  may,  in 
each  case,  be  approved  by  the  Faculty. 

9.  Degrees. 

The  Degree  of  Bachelor  of  Science  is  conferred  upon  graduates  of  the 
four  years'  Courses.  The  diploma  ^iven  to  graduates  of  the  Technical 
Courses  contains  mention,  also,  of  the  special  line  of  technical  work  pur- 
sued. 
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The  degree  of  Master  of  Arts  or  Master  of  Science  is  conferred  upon 
graduates  of  the  State  College,  of  at  least  three  years'  standing,  who  are 
known  to  have  been  systematically  pursuing  scientific,  literary,  or  pro- 
fessional studies,  and  upon  graduates  of  this  or  other  institutions  who 
have,  satisfactorily  to  the  Faculty,  studied  at  least  one  year  in  the  Grad- 
uate Courses.  Higher  degrees,  such  as  C.  E.,  Ph.  D.,  D.  8.,  etc.,  are 
conferred  only  at  the  end  of  prescribed  courses  of  advanced  study,  or  in 
recognition  of  high  professional  attainments.  The  conditions  on  which 
such  degrees  are  granted  may  be  learned  on  application  to  the  Secretary 
of  the  Faculty. 

10.  Expenses. 

No  charge  whatever  is  made  for  Tuition,  except  for  special  instruction 
in  music,  for  which  see  page  49. 

Incidentals. — Each  student,  whether  from  a  distance  or  a  resident 
in  the  neighborhood,  is  required  to  pay  $17  a  year  for  the  heating,  lighting, 
and  care  of  the  recitation  and  other  public  rooms,  viz  :  $7  for  the  Fall 
session,  $5  for  the  Winter,  and  $5  for  the  Spring.  This  is  the  only 
charge  (except  a  small  laboratory  fee  in  some  of  the  courses)  made  to 
students  who  do  not  occupy  College  rooms. 

Room  Rent. — Preparatory  students  are  required  to  occupy  rooms  in 
the  college  dormitories  ;  but  college  students  may  occupy  rooms  else- 
where, subject  in  all  cases  to  the  approval  of  the  Faculty.     To  those  who 
rent  rooms  in  the  college  dormitories,  the  uniform  charge  is  as  follows  : 
Fall  session,  room  rent,  furniture,  heat  and  light,    .    .   $18  00 
Winter  session,  room  rent,  furniture,  heat  and  light,     21  00 
Spring  session,  room  rent,  furniture,  heat  and  light,  .     14  50 

Total  for  one  year, $53  50 

The  above  charge  for  room  rent,  fuel,  furniture  and  light  is  made  on 
the  basis  of  one  person  to  each  room.  In  cases  where  two  students  room 
together  the  charge  is  $5.50  less  per  session,  the  total  tor  one  year  then 
being,  $37.00. 

By  a  resolution  of  the  Board  of  Trustees,  each  student,  before  he  is 
permitted  to  enter  his  name  upon  the  college  roll,  is  required  to  pay  an 
amount  sufficient  to  cover  all  his  college  bills  for  the  current  session, 
besides  a  special  deposit  of  $5  as  a  security  against  general  damages,  or, 
in  case  he  cannot  pay  immediately,  to  give  a  note  with  sufficient  secur- 
ity, for  the  payment  at  some  future  time,  unless  excused  by  the  Execu- 
tive Committee. 

Laboratory  Expenses. — Students  during  the  time  they  are  engaged 
in  laboratories,  pay  a  small  charge  for  their  outfit ;  also,  for  apparatus 
destroyed  and  material  consumed  by  them.  Such  charges,  at  present, 
are  iis  follows  : 

Botany,  per  term,  . $1  00 

Zoology,  per  term, .*....  2  00 

Carpentry,  per  course, 2  50 

Wood-work,  per  course, 2  50 

Forging,  per  course,     3  50 

Chipping  and  filing,  per  course,     3  00 

Machine  work  in  Iron, ' 4  00 

Chemistry,  per  term, 8  00 

Physics,  per  term,            1  00 

Physics  and  Electrotechnics,  per  term, 2  00 
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In  the  chemistry  practicum,  accounts  are  kept  with  individual  stu- 
dents, who  are  liable  for  any  excess  above  the  amount  paid  in  advance. 

Board. — The  College  does  not  maintain  a  boarding-hall,  and  most 
students  depend  upon  the  boarding-houses  in  the  vicinity,  the  regular 
charge  being  $3  per  week.  The  College  provides  facilities  for  Boarding 
Clubs  which  supply  their  members,  now  numbering  about  fifty,  with 
good  board  at  from  $2  to  $2.50,  according  to  varying  wishes  of  the  club. 
The  college  year  is  thirty-eight  weeks. 

Furniture.— The  furniture  provided  for  students  who  room  in  the 
college  dormitories  consists  of  a  bedstead,  mattress,  table,  washstand 
and  chair.  The  student  provides  all  other  articles,  including  pillow, 
bedding,  washbowl,  pitcher,  mirror,- etc.  In  the  Ladies  Cottage  every- 
thing is  provided  except  bed  clothing,  towels  and  napkins. 

Uniform. — Each  cadet  is  required  to  provide  himself  with  a  uniform, 
the  coat  and  cap  of  dark  blue  cloth,  the  pantaloons  of  light  blue.  The 
entire  suit  is  exceedingly  neat  and  serviceable,  and  may  we  worn  on 
any  occasion.  Measures  are  taken  at  the  College,  and  orders  filled  by 
Wanamaker  &  Brown,  Philadelphia.  The  uniform  for  cadets  costs,  at 
present,  $14.65,  $18.55  or  $21.05,  according  to  the  quality  selected;  and 
must  be  paid  for  when  ordered. 

Music. — Instruction  in  vocal  music  or  on  the  piano  or  organ  will  be 
given  at  the  rate  of  $10  for  twenty  lessons,  and  $3  per  quarter  for  use  of 
instrument  in  practicing. 

Washing  is  at  the  rate  of  fifty  cents  per  dozen. 

Books  and  Stationery  can  be  procured  at  stores  and  at  the  College, 
at  Philadelphia  retail  prices. 

Damages. — Persons  causing  special  damages  will  be  required  to  pay 
for  the  same.  General  damages  will  be  assessed  upon  the  body  of  stu- 
dents. 

All  remittances  should  be  made  to  the  President,  State  College,  Cen- 
tre county,  Pa.,  by  draft  or  by  money  order  drawn  on  State  College 
post  office. 

11.  Free  (Senatorial)  Scholarships. 

The  Trustees  have  established  fifty  scholarships,  one  for  each  Senato- 
rial district  in  the  State,  entitlingthe  holder  to  exemption  from  all  College 
charges  {except  for  materia,!  used  in  the  Laboratories),  in  any  of  the 
Regular  Four  Years'  College  Courses.  The  scholar,  male  or  fe- 
male, is  to  be  appointed  by  the  Senator  of  the  district,  after  a  competi- 
tive examination  in  the  studies  required  for  admission  to  the  Freshman 
class  (General  Science  Course),  or  to  the  third  year  of  the  Course  in 
Mechanic  Arts.  No  person  is  eligible  as  a  candidate  who  has  previously 
been  admitted  to  any  College  class. 

The  holder  of  the  scholarship  is  admitted  to  the  privileges  of  any  of 
the  Regular  College  Courses  (but  not  the  Preparatory  or  Special 
courses)  free  of  the  ordinarv  charges  for  incidentals,  room  rent,  fuel 
and  furniture.  This  allowance  amounts,  at  the  present  rate  of  charges, 
to  $50  a  year,  and  is  continued  the  entire  College  course,  provided  that 
both  conduct  and  class  standing  be  satisfactory  to  the  Faculty.  A 
vacancy  may  be  filled" after  the  opening  of  the  College  year,  if  the  ap- 
pointee's attainments  do  not  fall  below  the  standard  of  the  class  at  the 
time  of  application  for  admission.  For  information  as  to  vacancies,  time 
and  place  of  examination,  etc.,  candidates  for  scholarships  should  apply 
to  their  Senator  (in  whose  hands  the  details  of  appointment  have  been 
placed  by  the  College)  or  to  the  President  of  the  College. 
4 
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12.   Prizes. 

The  following  prizes  have  been  established  : 

The  English  Prize,  to  that  student  in  a  Regular  Course  in  the  Pre- 
paratory Department  who  shall  excel  in  the  English  of  the  second  year. 

The  McAllister  Prize,  the  gift  of  General  James  A.  Beaver,  to 
that  member  of  the  Freshman  class  who  shall  excel  in  the  studies  pre- 
paratory to  admission  to  the  College. 

The  Agricultural  Prize,  to  that  member  of  the  Senior  class  who 
shall  excel  in  the  studies  of  the  Agricultural  Course. 

The  Oratorical  Prize,  to  that  member  of  the  Junior  class  who  shall 
excel  in  the  composition  and  delivery  of  an  English  oration. 

The  Orvis  Prizes,  $25,  $15  and  $10,  respectively,  the  gift  of  the  Hon- 
orable John  H.  Orvis,  to  the  three  students  who  shall  maintain  the  high- 
est rank  in  the  Mathematical  studies  of  the  Sophomore  year. 

Any  of  the  above  prizes  may,  in  any  year,  be  withheld  if  no  student 
attains  a  sufficiently  high  grade. 

Prize  Men  and  Honors. 

(For  the  last  five  years.) 

English  Prize, 

1886 — Philip  J.  Darlington,  1888 — Charles  H.  Hile, 

1887 — Minerva  A.  Roop,  1889— Harry  E.  Greenwood, 

1890 — Roger  Bowman. 

McAllister  Prize. 

188C— Jacob  B.  Strublk,  1888— Minerva  A.  Roop, 

1887 — Harry  R.  Leyden,  1889— Charles  H.  Hile, 

1890— J.  Murphy  Small. 

Junior  Oratorical  Prize. 

1880— William  P.  Fisher,  Jr.,        1889— 1st.      Benj.  W.  Demming. 
1887— George  M.  Downing,  2d    \  lRA  c-m-Eeenberger> 

1888— Alexander  A.  Patterson,  '  \  James  C.  Mock. 

1890— Hugh  Hamilton. 

Orvis  Prizes. 

188G—  William  M.  Porter,  1889— 1st  \  Walter  m-  Camp> 

1887— Robert  P.  Swank,  '  (  John  F.  Shields, 

IS-s — 1st.      Philip  J.Darlington,  2d.      Dilworth  M.  Taylor, 

i  Fred.  A.  Bryan,  1890— 1st.      Willis  McKee, 

I  Harry  R.  Leydejn,  2d.      Charles  IT.  Hile, 

3d.       Raphael  Kessler. 


2d. 


Honorable  Mention  ; —  DoNALB  L.  Somerville. 

Agricultural  Prize. 
L886-  Harry  J.  Patterson,  1890— Ralph   L.  Watts. 
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Roberts'   Military  Prizes,  1888. 

Discipline,  $100. 
1st,  $30 — Cadet  Jones,  5th,  $10 — Cadet  McLean, 

2d,   $20— Cadet  Evans,  6th,    $5— Cadet  Camp, 

3d,   $15 — Cadet  Hawk,  7th,    $5 — Cadet  Swank, 

4th,  $10— Cadet  Gossler,  8th,    $5— Cadet  Beaver. 

Tactics,  $100. 
Officers  and  Noii-Gommissioned  Officers. 
1st,  $20 — Cadet  Gossler,  3a,   $10 — Cadet  Mitchell, 

2d,   $15 — Cadet  Beaver,  4th,    $5— Cadet  McLean. 

Freshmen, 
1st,  $20 — Cadet  Weidner,  3d,   $10 — Cadet  Allen, 

2d,   $15— Cadet  Camp,  4th,    $5— Cadet  Fields. 

Drill,  $75. 
1st,  $25— Cadet  Porter,  3d,   $15 — Cadet  Beaver, 

2d,   $20 — Cadet  Jones,  4th,  $10— Cadet  Leyden. 

5th,  $5 — Cadet  Morris. 

Target  Practice,  $25. 
1st,  $10 — Cadet  Mock,  3d,   $" — Cadet  Glenn,  D.  L., 

2d,     $5 — Cadet  Leyden,  4th,  $5 — Cadet  Porter. 

Musician,  $8. 
Cadet  Jackson,  W.  B. 

Honors  at  Graduation. 

First.  Second. 

1886 — Harry  B.  McDonnell,  Harry  J.  Patterson, 

1887 — Wm.  Penn  Fisher,  Jr.,  Wm.  Fullerton  White, 

1888— Geo.  C.  McKee,  Wm.  M.  Porter, 

1889— Elizabeth  B.  Meek,  Alexander  A.  Patterson. 

Beginning  with  1890,  graduation  honors  are  assigned  as  follows: 

1.  Honors  of  the  first  class  are  awarded  to  the  fifteen  per  cent,  or  the 
nearest  integral  number  thereto,  of  the  graduates  from  full  College 
courses  of  four  years,  ranking  highest  in  general  scholarship;  but  no 
honor  of  this  kind  is  awarded  to  a  student  having  a  final  grade  for  the 
entire  course  of  less  than  83.  Honors  of  the  second  class  are  awarded  to 
an  equal  number  of  those  ranking  next  in  scholarship  ;  but  no  honor  of 
this  class  is  awarded  to  a  student  having  a  final  grade  for  the  entire 
course  of  less  than  78. 

2.  From  the  fifty  per  cent,  of  the  graduating  class  having,  lit  the  close 
of  the  Winter  session,  Senior  year,  the  highest  average  grades  in  all  sub- 
jects, the  five  students  having  the  highest  grades  in  essays  and  rhetori- 
cals  are  assigned  Commencement  parts.  From  these  five  the  class? 
select  their  Valedictorian,  who  delivers  only  the  valedictory. 
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Graduation  Honors  in  1890: 

First  Honors. 

Gilbert  A.  Beaver, 
Fred.  A.  Bryan, 
Henry  R.  Leyden. 

Second  Honors, 
Antoinette  D.  Ball, 
George  S.  Demming, 
William  B.  Jackson. 

Commencement  Orators : 

Gilbert  A.  Beaver, 

George  S.  Demming.  Valedictorian, 

William  B.  Jackson, 

Harry  R.  Leyden, 

Howard  W.  Mitchell. 
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ADMISSION  TO  COLLEGE. 


Examinations  for  admission  are  hold  on  Tuesday  of  Commencement 
week,  and  on  the  day  before  the  opening  of  the  Fall  session,  the  dates 
being,  this  year  (1891),  the  30th  of  June  and  the  8th  of  September,  re- 
spectively. It  is  desirable,  on  every  account,  that  candidates  be  present 
on  one  or  both  of  these  days.  Those  who  cannot  do  so  will  be  examined 
at  any  time  during  the  year,  and  admitted  to  the  class  for  which  they 
are  found  prepared. 

In  all  cases,  the  applicant  for  admission  must  present  evidences  of 
good  character,  and,  when  coming  from  another  college,  of  honorable 
dismissal. 

For  admission  to  the  Freshman  class,  candidates  (of  either  sex)  must 
be  at  least  fifteen  years  of  age,  and  pass  a  satisfactory  examination  in 
the  following  subjects : 

1.  For  the  Courses  in  General  Science,  Agriculture,  Civil 
and  Mechanical  Engineering,  and  Physics  and  Electrotech- 
nics  : 

English  Grammar ;  Arithmetic  ;  Geography,  both  Descriptive  and 
Physical ;  United  States  History  ;  Physiology  ;  Higher  Algebra, 
through  Quadratics  and  Progressions  ;  Wentworth's  Geometry,  four 
books ;  and  the  elements  of  Physics,  as  much  as  is  contained  in 
Avery,  Rolfe  and  Gillet,  or  Gage. 

2.  For  the  Latin-Scientific  Course  :  the  c-ame  as  above,  with  the 
addition  of  four  books  of  Caesar  and  four  orations  of  Cicero. 

3.  For  the  Special  Course  in  Chemistry:  applicants  will  be 
admitted  without  examination,  except  in  Mathematics. 

In  that  branch,  at  present,  the  applicant  must  be  fully  prepared  to 
pass  examination  in  Arithmatic,  including  the  Metric  system,  and 
the  first  two  hundred  pages  of  Newcomb's  Elementary  Algebra,  or 
an  equivalent ;  but  in  order  to  derive  the  greatest  advantage  from 
the  Course,  it  is  recommendsd  that  students  be  so  far  advanced  as 
to  have  completed  the  Mathematical  Studies  of  the  Freshman  year. 

4.  For  the  Course  in  Mechanic  Arts:  the  same  as  for  admission 
to  the  Preparatory  Department. 

5.  For  the  Ladies'  Course  in  Literature  :  the  same  as  for  the 
General  Science  Course. 

6.  For  Partial  (or  Elective)  Courses,  applicants  must  at  least  be 
prepared  to  enter  the  Freshman  class  in  the  branches  of  study  which 
they  wish  to  pursue. 

In  Lieu  of  Examination. 

1.  Graduates  of  State  Normal  Schools  and  of  a  Select  List  of 
High  Schools  and  Academes  in  Pennsylvania,  whose  standard  of 
requirements  have  been  ascertained  to  be  satisfactory,  will  be  admitted 
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to  the  Freshman  class  without  further  examination  in  studies  which,  as 
shown  by  their  diploma  or  certificate,  they  have  successfully  completed 
in  such  institution.  Such  certificates  must  show  specifically  the  amount 
of  work  done. 

2.  The  Holders  of  Senatorial  Scholarships  are  admitted  on 
the  certificate  of  the  Examining  Committees  in  the  several  Senatorial 
districts. 

Advanced  Standing. 

Applicants  for  Advanced  Standing,  in  any  course,  must  pass  a 
further  examination  in  the  studies  which  have  been  pursued  by  the 
class  for  which  they  are  candidates. 

The  Full  Courses  of  Instruction  occupy  four  years,  with  three 
terms,  or  sessions,  in  each  year.  The  following  Schedules  of  studies 
indicate  the  amount  of  work  required  in  the  several  Courses,  or  the 
equivalent,  which  will  be  accepted  from  candidates  for  advanced  stand- 
ing. 


Catalogue  for  1890-91  55 


SCHEDULES  OF  COURSES. 


[Figures  after  subjects  indicate  hours  of  recitation  or  practice  per  week  ;  Italics,  titles  of 

Text  Books.] 

i.  General  Science  Course. 


FRESHMAN  CLASS. 

Fall  Session. — Algebra,  Neiocomb's   College    (4),  Geometry,    Went- 

worth's   Plane  and  Solid    (2),   German,    Principia    Part   II; 

Meissner — Joynes'    Grammar    (5),    English,    Genung's    Hand 

Book  of  Rhetorical  Analysis  (4). 
Practicums. — Drawing  (4),  English  (4). 
Winter  Session. — Trigonometry,   Olney's   Plane  and  Spherical   (3), 

Geometry,  Wentw or  th' s  Plane  and  Solid  (3),  Rhetoric,  Genung's 

Practical  (4),  German,  Principia&nd  Wilhelm  Tell ;  Meissner — 

Joynes'  Grammar  (5). 
Practicums. — Drawing  (2),  Mechanic  Arts  (6). 
Spring  Session. — Trigonometry,  Olney's  (5),  Old  English,  Morris1  (3), 

German,  Wilhelm  Tell  and  Minna  von  Barnhelm,  or  French, 

Principia  and  Grammar  (5),  Tactics  (2). 
Practicums. — First  half  of  session — Wood  Turning  (4).     Second 

half  of  session — Horticulture  (4).     Drawing  all  the  session  (4). 

SOPHOMORE  CLASS. 

Fall  Session. — Analytical  Geometry,  Bowser' 6  (4),  Chemistry,  Lec- 
tures on  the  JV on- Metals  and  Harris1  Lecture  Notes  on  General 
Chemistry  (5),  History,  Freeman's  General  Sketch  (3),  German, 
Historical  Selections,  or  French,  Principia  and  Grammar  (2), 
Surveying,  Bellows  and  Hodgman's  Manual  (1). 
Practicums. — Surveying  (4),  Chemistry  (4). 

Winter  Session. — Analytical  Geometry,   Bowser's   (3),   Chemistry, 
Lectures  on  the  Metals,  and    Harris'  Manual  of  Qualitative 
Analysis^),  German,  Hodges'  Scientific  German,  or  French  (2), 
History,  Freeman's  (4),  General  Biology,  Lectures  (3). 
Practicums. — Chemistry  (8),  Biology  (2). 

Spring  Session. — Chemistry,   Same  as   Winter  Session    (3),   General 
Biology  (4),  History,  Special  Treatise  (3),  Differential  Calculus* 
Bowser's  (4),  French  (1). 
Practicums. — Chemistry  (6),  General  Biology  (4). 

JUNIOR  CLASS. 

Fall  Session. — Physics,  Anthony  and  Brackett's  (4),  French,  Selec- 
tions from  Corneille  and  Moliere,  or  German,  Selections  (4), 
Logic,  Day's  Elements  (3),  General  Botany,  Lectures  (4),  or  In- 
tegral Calculus,  Bowser's  (3)  (optional). 
Practicums. — Dynamics  (4),  Botany  (6). 

♦Note.—  For  the  Differential  Calculus  of  this  session,  students  preparing  for  the  course 
in  Biology  may  substitute  seven  hours  of  practicuni  in  Chemistry. 
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Winter  Session. — Physics,   Anthony  and  BrackeWs  (4;,  French  or 
German,  Selection*  (3),  Oryptogamic  Botany  (4),  Constitutional 
History,  Crcasy's  English  Constitution  (4). 
Practicums, — Physics  (4),  Botany  (6). 
Spring  Session. — Physics,  Anthony  and  BracketVs  (4;,  Mineralogy, 
Lectures  (1),  Mental  Science,  tier  lye1*  Hickok  (4),  English  Liter- 
ature, Day's  Introduction  (4),  Zoology,  Lectures  (2). 
Practicums. — Physics  (4),  Mineralogy  (6). 

SENIOR  CLASS. 

Fall  Session.— Zoology  (Entomology),  Lectures^),  Geology,  Dana's 
(4),  Political  Economy,  Walker's  (4),  English  Literature,  Read- 
ings (3). 
Practicums. — Zoology  (6),  Geology  (4). 
Winter  Session. — Geology,  Dana's  (2),  Constitutional  Law,  Cooley's 
General  Principles (4) ,  Astronomy,  Newcomb  and  Holden's  (3), 
History  of  Civilization,  Guizot's  (4),  Zoology  (Vertebrate),  Lec- 
tures (3). 
Practicums.—  Geology  (6),  Zoology  (4). 
Spring  Session.— International  Law,  Woolsey's  (4),  Astronomy,  New- 
comb  and  Holden's  (3),  Moral  Science,  Seelye's  Hickok   (4), 
History  of  English  Literature,  Gilman's  or  Forestry  (3). 
Practicums. — Original  work — elective  (5),  Graduation  Thesis. 


2.   Latin-Scientific  Course. 


[The  text-books,  except  Latin,  are  the  same  as  for  the  corresponding  sessions  in   the 
General  Scientific  Course.] 

FRESHMAN  CLASS. 

Fall  Session — Algebra  (4),  Geometry   (2),  German   (5),   Latin,  Sal- 
lust's  Catiline,  Allen  and  Greenough's  (4). 
Practicums. — Drawing  (4),  English  (4). 
Winter  Session. — Trigonometry    (3),  Geometry  (3),  Latin,   Virgil's 
JEneid,  Greenough's  (5),  German  (4). 
Practicums. — Drawing  (2),  Mechanic  Arts  (6). 
Spring  Session. — Trigonometry  (5),  German   (2),    Latin,    Cicero  De 
Officiis,  Chase  and  Stuart's  (4),  Old  English  (3),  Tactics  (2). 
Practicums.— First  half  of  session— Wood  Turning  (4).     Second 
half  of  session — Horticulture  (4),  Drawing  all  the  session  (4). 

SOPHOMORE  CLASS. 

Fall  Session.— Analytical  Geometry  (4),   Surveying  (1),  Chemistry 
(5),  Latin,  Horace's  Satires  and  Epistles  (2),  History  (3). 
Practicums.— Surveying  (4),  Chemistry  (4). 
Winter  Session.  — Analytical  Geometry  (3),  Chemistry  (3),   History 
(4),  Latin,  Tacitus,  Ch,amplin' s  Selections  (3),  French  (2). 
Practic am s.— Chemistry  (8),  Wood-turning  (2). 
SPRING  Session.—  Chemistry   (3),  Botany  (4),   Differential   Calculus* 
(4),  History  (3),  French  (1). 
Practicums, — Chemistry  (6),  Botany  (4). 
[The  studies  of  the  last  two  years  in  this  course  are  the  same  as  in  the 
( General  Science  Course.] 

♦><><■  note  on  preceding  page. 
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3.  Course  in  Agriculture. 


FRESHMAN. 

First  Term. — Rural  Economy,  Lectures  (3),  Chemistry,  Lectures  on 
the  Non-Metals  and  Harris'  Lecture  Notes  on  General  Chemistry 
(5),  English,  Genung's  Hand-book  of  Rhetorical  Analysis  (4), 
Geometry,  Wentworth's  Plane  and  Solid  Geometry  (2). 

Practicums. — Agriculture  (6),  Drawing,  Geometrical  and  Pro- 
jection (4),  Chemistry  (2). 
Skcond  Term. — Rural  Law,  Haigh's  Manual  ot  Farm  Law  (2),  Chem- 
istry, Lectures  on  the  Metals  and  Harris'  Manual  of  Qualitative 
Analysis  (3),  Geometry  and  Elements  of  Conic  Sections,  Went- 
worth's Plane  and  Solid  Geometry  (3),  Trigonometry,  Olney's 
Plane  and  Spherical  Trigonometry  (3),  Rhetoric,  Genung's 
Practical  (4). 

Practicums. — Agriculture  (4),   Chemistry  (8). 
Third  Term. —Farm  Appliances  and  Buildings,  Lectures  and  Thomas' 
Farm  Implements  (3),  Agricultural  Chemistry,  Lectures  and 
Johnson's  How  Crops  Grow,    Chemistry,  same  as  Winter  Ses- 
sion (3),  English  (3),  Tactics  (2). 

Practicums. — Agriculture  (2),  Agricultural  Chemistry  (2),  Chem- 
istry (6). 

SOPHOMORE  YEAR. 

First  Term. — Agricultural  Chemistry,  Lectures  and  Johnson's  How 
Crops  Feed   (5),  Surveying,  Bellows  and  Hodgman's  Manual 
(1),  History,  Freeman's  General  Sketch  (3),  German,  Principia 
Part  II,  Meissner-Joynes  Grammar  (5). 
Practicums. — Agricultural  Chemistry  (8),  Surveying  (4). 
Second  Term. — Agricultural  Chemistry,  Lectures  (3),  General  Biology 
(3),  History,   Freeman's  (4),  German,  Principia  and  Wilhelm 
Tell,  Meissner-Joynes  Grammar  (5). 
Practicums. — Agricultural  Chemistry  (2),  Biology  (2),  Mechanic 
Arts  (6). 
Third  Term. — Meteorology,  Abercromby's  Weather  (3),  General  Biol- 
ogy, Lectures  (4),  History,  Special  Treatise  (3),  German,    Wil- 
helm Tell  and  Minna  von  Barnhelm  (5). 
Practicums. — Meteorology  (2),  Agriculture  (4),  Biology  (4). 

JUNIOR  YEAR. 

First  Term. — Stock  Feeding,  Lectures  and  Armsby's  Cattle-Feeding 
(5),  Soils,  Lectures  and  Elliott's  Practical  Farm  Drainage  (2), 
General  Botany,  Bastin's  (8),  Descriptive  Physics,  Ganot's  (4). 
Practicums. — Soils  (4),  Botany  (6). 
Second  Term. — Animal  Husbandry,   Saunder's   Horse-Breeding   and 
Curtis'  Horse,  Cattle,  Sheep  and  Swine  (5) ;  Cryptogamic  Bot- 
any, Lectures  (4),  Comparative  Anatomy,  Lectures  (2),  Descrip- 
tive Physics,  Ganot(4). 
Practicums. — Cryptogamic    Botany    (6),    Comparative    Anatomv 
(4). 
Third  Term. — Dairy  Husbandry,  Lectures  and  Stewart's  Dairyman's 
Manual    (5),    Economic    Botany,    Lectures    (4),    Horticulture, 
Lectures  (5). 
Practicums. — Dairying  (6),  Horticulture  (6). 

SENIOR  YEAR. 

First  Term. — Horticulture,  Lectures  (3),  Entomology,   Lectures   (4), 
Geology,  Dana's  (4),   Political  Economy,  Walker's  (4). 
Practicums. — Horticulture  (6),  Entomology  (4). 
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Skcond  TKRM.-Farm  Crops,    Lectures    (5),    Agricultural   Chemistry, 
Horticulture  or  Veterinary  Science    (4),  Geology,   Dana's   (2), 
Constitutional  Law,  Cooley's  General  Principles  (4). 
Practicums. — Agricultural  Chemistry,  Horticulture  or  Veterinary 
Science  (4),  Thesis  (6). 

Third  Term.— History  of    Agriculture,    Lectures     (3),    Agricultural 
Chemistry,  Horticulture  or  Veterinary  Science  (5),  Forestry  (8), 
International  Law,  Woolsey's  (4). 
Practicums. — Agricultural  Chemistrj',  Horticulture  or  Veterinary 
Science  (4),  Thesis  (6). 


4.   Short  Course  in  Agriculture. 


[Students  admitted  without  examination.    Required  age  fifteen  years.] 

Agriculture — 60  lectures.     Live  Stock,  Breeds,   Breeding  and  Manage- 
ment, Dairying,  Farm  Crops,  Hoad  Making. 
Practicums  in  Feeding,  Dairying  and  Farm  Economy. 
Agricultural  Science — 60  lectures.   The  Agriculturally  Important  Chem- 
ical Elements,  Principles  of  Plant  Growth,  Fertilizers,  Principles 
and  Practice  of  Feeding,  Feeding  Stuffs  and  Dairy  Products. 
Practicum  in  Milk  Testing  (one  afternoon  per  week). 
Horticulture  and  Economic  Entomology — 60  lectures.     Cultivation  of 
Vegetables  and  Small  Fruits,  Floriculture,  Forestry,  Seed  Grow- 
ing,   Cross  Fertilization,  Habits  and   Classification   of  Insects, 
Useful  and  Injurious. 
Practicums  in  Seed  Testing,  Management  of  Hot  Beds  and  Green 
Houses,  Cross  Fertilization. 
Veterinary  Science — 24  lectures. 

Common  Diseases  and  Accidents. 
(Clinic  once  a  week.) 
Students  to  elect  Practicum  in  Agriculture  and  Horticulture. 


Advanced  Course   in  Chemistry. 


[The  studies  of  the  first  two  years  in  this  course  are  the  same  as  in  the  General  Science 
or  the  Latin-Scientitic  Course.  J 

JUNIOR  CLASS. 

Fall  Session. — Theoretical  Chemistry,  Bemse?i1s  (3),  Quantitative 
Analysis  (1),  Physics,  Anthony  and  Brackett's  (4),  Integral 
Calculus,  Bowser's  (3). 

Practicums. — Dynamics  (4),  Chemistry,  Quantitative  Determina- 
tions, Gravimetric  and  Volumetric  (14). 
Winter  Session. — Theoretical    Chemistry,    Remseri's,   and    Organic 
Chemistry,    Lectures   (3),  Quantitative   Analysis   (1),    Physics 
Anthony  and  BracketVs  (4). 

Practicums, — Physics  (4),  Chemistry,  Quantitative  Separations  and 
Complete  Analysis  of  Alloys,  Minerals  and  Commercial  Pro- 
ducts (20). 
String  SESSION. — Organic  Chemistry,  Lectures  (3),  Physics,  Anthony 
avid  BracketVs  (4),  Mineralogy,  Lectures  (1),  Mental  Science, 
Seelye's  Hickok  (4). 

Practicums, — Physics  (4),  Chemistry,  Work  of  winter  session  con 
tinued  (8),  Mineralogy  (6), 
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SENIOR  CLASS. 

Pall    Session. — Chemical     Technology,    Conferences    (4),    Geology, 
Dana's  (4),  Political  Economy,  Walker's  (4). 
Practicum. — Chemistry  :  Analysis  of  Iron  and  Steel  and  Organic 
Preparations  (16). 
Winter  Session. — Chemistry,  Special   Topics  (3),   Plant  Chemistry, 
Lectures  (3),  Constitutional  Law,  Cooley's  General  Principles 
(4). 
Practicum. — Chemistry  :  Organic  Preparations  continued  and  Or- 
ganic Analysis,  including  Urinary  Analysis  and  Toxicology  (20) 
Spring  Session.— Chemistry,  Special   Topics  (3),  Animal  Chemistry. 
Lectures  (3),  International  Law,  Woolsey's  (4). 
Practicum. — Chemistry:  Ultimate  Analysis  and  Sanitary  Chemis- 
try (20),  Graduation  Thesis. 


6.  Course  in  Physics  and  Electrotechnics. 


FRESHMAN  YEAR. 

Fall  Session. — Algebra,    Newcomb's  College   (4),   Geometry,    Went- 
worth's  Plane  and  Solid   (2),  English,  Genung's  Hand-book  of 
Rhetorical  Analysis  (4),  German,  Principia  Part  iTand  Meiss- 
ner-Joynes'  Grammar  (5). 
Practicums. — Drawing  (4),  Carpentry  (4). 

Winter  Session. — Geometry,  Wentworth's  Plane  and  Solid  (3),  Trigo- 
nometry, Olney's  Plane  and  Spherical  (3),  Rhetoric,  Genung's 
Practical  (4),  German,  Principia  and  Wilhelm  Tell;  Meissner- 
Joynes1  Grammar  (5). 
Practicum. — Forging  (8). 

Spring  Session. — Trigonometry,    Olney's  Plane   and  Spherical   (5), 
Old  English,  Morris'  (3),  German,  Wilhelm   Tell,  and  Minna 
von  Barnhelm,  or  French,  Principia  and   Grammar,  (5),  Tac- 
tics (2\ 
Practicums. — Drawing  (4),  Vise  Work  (4). 

SOPHOMORE  YEAR. 

Fall  Session.— Analytical  Geometry,  Bowser1  s  (4),  Chemistry,  Lec- 
tures on  the  Non- Metals  and  Harris'  Lecture  Notes  071  General 
Chemistry  (5),  French,  Principia  and  Grammar,  or  German, 
Historical  Selections  (2),  Surveying,  Bellows  and.  Hodgman' s 
(1),  History,  Freeman's  General  Sketch  (3). 
Practicums.—  Surveying  (4),  Chemistry  (4). 

Winter  Session. —  Vnalytical  Geometiy,    Bowser's    (3),    Chemistry, 
Lectures  on  the  Metals  and  Harris'   Qualitative  Analysis    (3), 
German,  Hodges'  Scientific,  or  French  (2),  History,  Freeman's 
(4),  Elementary  Mechanics  (3). 
Practicums.— Physical  Measurements  (2),  Chemistry  (8). 

Spring    Session. — Differential    Calculus,    Bowser's    (4),    Descriptive 
Geometry,    Warren's   (4),   History,  Special    Treatise    (3)>   Me- 
chanics of  Machinery,  Kennedy's  (5). 
Practicums. — Physical  Measurements  (4),   Descriptive  Geometrv 
(4),  Chemistry  (2). 
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JUNIOR  YEAR. 

Fall  Session. — Physics,  Anthony   and  BracketV s  (4),  Integral   Cal- 
culus,   Bowser's    (3),    Descriptive   Geometry    (Maps,    Shades, 
Shadows  and  Perspective),    Warren's   (4),    Mechanics  of  Ma- 
chinery, Kennedy1  s  (2)  ;  Least  Squares,  Merriman's  (2). 
Practicums. — Electrical  Measurements  (6),  Kinematics  (4). 

Winter  Session. — Physics,  Anthony  and  BracketV 8  (4),  Practical 
Electricity,  Ayrton's  (5),  Applied  Mechanics  (Analytical  and 
Graphical  Statics),  Church's  and  Lectures  (4),  Practical  As- 
tronomy (2). 
Practicums. —  Physical  Measurements  (4),  Constructing  and  Cali- 
brating Electrical  Instruments  (6). 

Spring  Session. — Physics,  Anthony  and  BracketVs  (4),  Applied   Me- 
chanics (Kinematics  and  Kinetics),  Church'' s  and  Lectures  (4), 
Dynamo-Electric    Machinery,    Thompson's   (3).      Quaternions, 
Hardy's  (4). 
Practicums. — Electrical  Measurements  (4), Standard  Research  (0) . 

SENIOR  YEAR. 

Fall  Session.— Theory  of  Electricity,  Selections  and  Discussioris  (4), 
Dynamo-Electric  Machinery,  "Thompson's  (3),  Geology,  Dana's 
(4),  Political  Economy,  Walker's  (4). 
Practicums. — Light  and  Heat  (4),  Electrical  Tests  (6). 
Winter  Session. — Theory  of  Electricity,  Gray's  (3),  Machine  Design 
(2),  Steam  and  Steam  Engines  (4),  Constitutional  Law,  Cooley's 
(4),  Indicators  (2). 
Practicums. — Calibrating  Instruments,  Electrical  Installationsand 
Tests,  Boiler  and  Engine  Tests  (12). 
Spring  Session. — Electric    Light   and  Power   (4),  Theory  of   Elec- 
tricity (2),  International  Law,  JVoolsey's  (4),  Mental  Science, 
Seelye's  Hickok  (4). 
Practicum. — Thesis  Work. 


7.  Course  in  Civil  Engineering. 


FRESHMAN  CLASS. 

Fall  Session. — Algebra,  Ncwcomb's  College  (4),  Wentworth's  Plane 
and  Solid   (2),   German,    Principia,   Part  IT,  with  Meissner- 
Joynes'  Grammar  (5),  English  (4). 
Practicums.— Drawing  (4),  Carpentry  (4). 
Winter  Session. — Trigonometry,  Olney's  Plane  and  Spherical   (3), 
Geometry,    Wentivorth' s  Plane  and  Solid  (3),  Rhetoric,   Gen- 
ung's  Practical  (4),  German,  Principia  and  Wilhelm  Tell  with 
Meissner-Joynes'  Grammar  (5). 
Practicums.— Drawing  (2),  Metal  Work  (6). 
Spring-Sess  1  on.  —Trigonometry,    Olney's   (5),   English   (3),  German, 
Wilhelm  Tell,  and  Minna  von  Barnhelm,  or  French,  Principia 
and  Grammar  (5),  Tactics  (2). 
Practicums. — Drawing  (4),  Metal  Work  (4). 

SOPHOMORE  CLASS. 

Fall  SESSION.— Analytical  Geometry,  Bowser's  (4),  Chemistry,  Lec- 
tures on  the  Non-Metals  and  Harris'  Lecture  Notes  on  General 
Chemistry  (5),  Eistory,  Freeman's  General  Sketch  (3),  German, 
Historical  Selections,  or  French,  Principia  and  Grammar  (2), 
Surveying,  Bellows  and  Hodgman's  (1). 
Practicums, —  Surveying  (4),  Chemistry  (4). 
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Winter  Session. — Analytical  Geometry,  Bowser's  (3),  Chemistry, 
Lectures  on  the  Metals  and  Harris1  Manual  of  Qualitative 
Analysis  (3),  German,  Hodges1  Scientific  German,  or  French, 
(2),  History,  Freeman's  (4),  Elementary  Mechanics,  Woods1 
(3). 
Practicums. — Metal  Work  (2),  Chemistry  (8). 

Spring  Session. — History,  Special  Treatise  (3),  Differential  Calculus, 
Bowser's  (4),  Descriptive  Geometry  (Lines  and  Planes,  Single 
and   Double,  Curved  and  Warped  surfaces,  Spherical  Projec- 
tions), Church  (4),  Mechanics  of  Machinery,  Kennedy's  (5). 
Practicums. — Descriptive  Geometry  (4),  Chemistry  (6). 

JUNIOR  CLASS. 

Fall  Session. — Physics,  Anthony  and  BracketVs  (4),  Descriptive 
Geometry  (Maps,  Shades,  Shadows  and  Perspective),  Church's 
(4),  Integral  Calculus,  Bowser's  (3),  Surveying  (Topographical, 
Hydrograpical  and  Mining),  Johnson's  (2),  Least  Squares,  Mer- 
riman's  (2). 
Practicums. — Dynamics  (4),  Topography  and  Geodesy  (6). 

Winter  Session. — Applied  Mechanics  (Analytical  and  Graphical 
Statistics),  Church's  (4),  Physics,  Anthony  and  BracketVs  (4), 
Practical  Astronomy  and  Geodesy,  Johnson' s  and  Lectures  (3), 
Engineering  Structures  (Bridges  and  Roofs),  Du  Bois'  (4). 
Practicums. — Topographical  and  Engineering  Drawing  (6),  Phys- 
ics (4). 

Spring  Session. — Appplied  Mechanics  (Kinematics  and  Kinetics), 
Church's  (4),  Physics,  Anthony  and  BracketVs  (4),  Materials 
of  Construction,  Thurston's  (3),  Arches,  Lectures  (1),  Design- 
ing (Bridges  and  Arches)  (3). 
Practicums. — Testing  (4),  Photographic  Surveying  (4),  Special 
Problems  (2) 

SENIOR  CLASS. 

Fall  Session. — Engineering  Structures  (Piers,   Dams  and   Founda- 
tions), Baker's  and  Lectures   (3),  Hydraulic   Engineering  (4), 
Geology,  Dana's  (4),  Political  Economy,  Walker's  (4). 
Practicums. — Railroad  Surveying  (6),  Geodesy  (4). 
Winter  Session. — Designing,  I^ectures  (4),  Steam  and  Steam  Engines, 
Holmes  (4),  Constitutional   Law,   Cooley's   General  Principles 
(4),  Astronomy,  Newcomb  and,  Holden's  (3). 
Practicums. — Draughting  (6),  Model  Construction  and  Engine  and 
Pump  Test  (4). 
Spring  Session. — Sewerage  and  Drainage,  Staley  and  Pearson  (3), 
Electric  Light  and  Power  (3),  Economics  of  Roads  and  Rail- 
roads, Lectures  (2),  Hydraulic  Motors,  Lectures  (3),  Interna- 
tional Law,  Woolsey's  (4). 
Practicums. — Geodetic  Astronomy  and  Hydraulic  Measurements 
(6),  Graduation  Thesis  (4). 
A  trip  will  be  taken  during  the  year  to  some  place  of  Engineering 
importance  tor  the  purpose  of  observation  and  the  taking  of  notes. 
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8.   Course  in  Mechanical  Engineering. 


FRESHMAN  CLASS. 

Fall  Session. — Algebra,  Newcomb's  College  (4),  Geometry,  Went- 
wortk's  Plane  and  Solid  (2),  Greman  Principia,  Part  II,  with 
Meiss7ier-Joynesy  Grammar  (5),  English,  Genung1  s  Hand-Book 
of  Rhetorical  Analysis  (4). 
Practicums. — Drawing,  Geometrical  and  Projection  (4),  Carpentry 
(4). 

Winter  Session. — Trigonometry,    Olney's  Plane  and  Spherical  (3), 
Geometry,  Wentworth1 s  Plane  and  Solid  (3),  Rhetoric,  Genung1  s 
Practical  (4),  German,  Principia  and  Wilhelm  Tell  with  Meiss- 
ner-Joynes1  Grammar  (5). 
Practicums. — Drawing,  Intersections  (2),  Carpentry  (6;. 

Spring  Session. — Trigonometry,    Olney's   Plane  and  Spherical  (5), 
Old  English,  Morris1  (3),  German,  Wilhelm  Tell  and  Minna  von 
Barnhelm,  or  French,  Principia  and  Grammar  (5),  Tactics  (2). 
Practicums. — Drawing,  Intersection  and  Developments  (4),  Wood- 
turning  (4). 

SOPHOMORE  CLASS. 

Fall  Session. — Analytical  Geometry,  Bowser7 s  (4),  Chemistry,  Lec- 
tures on  the  Non-Metals  and  Harris1  Lecture  Notes  on  General 
Chemistry  (5),  History,  Freeman1  s  General  Sketch  (3),  German, 
Historical  Selections,  or  French,  Principia  and  Grammar  (2), 
Surveying,  Bellows  and  Hodgman1  s  (1). 

Practicums. — Surveying  (4),  Chemistry  (4). 
Winter  Session. — Analytical  Geometry,   Bowser's   (3),    Chemistry, 
Lectures  on   the   Metals  and  Harris1  Manual   of  Qualitative 
Analysis  (3),  German,  Hodges1  Scientific,  or  French,  (2),  His- 
tory, Freeman^  (4),  Elementary  Mechanics,  Woods1  (3). 

Practicums. — Chemistry  (8),  Pattern-making  (2). 
Spring  Session. — History,  Special  Treatise  (3),  Differential  Calculus, 
Bowsers  (4),  Descriptive  Geometry,  Warren1  s  (4),  Mechanics 
of  Machinery,  Kenyiedy's  (5). 

Practicums.— Mechanism  (4),  Drawing,  Descriptive  Geometry  (4), 
Chemistry  (2). 

JUNIOR  CLASS. 

Fall  Session.— Physics,    Anthony   and    BracketVs    (4),    Descriptive 
Geometry  (Maps,  Shades,  Shadows  and  Perspective),  Warren's 
(4),  Integral  Calculus,   Bowser's  (3),  Mechanics  of  Machinery, 
Kennedy's  (2),  Heating  and  Ventilation  (2). 
Practicums. — Dynamics  (4),  Mechanical  Drawing  (4). 

Winter  Session. — Applied    Mechanics  (Analytical    and    Graphical 
Statics),   Church's  and   Lectures    (4),    Physics,    Anthony    and 
BracketVs  (4),  Graphical  Statics  of  Machinery,  Hermann' s  (3), 
Differential  Equations  (2),  Valve  Gearing,  Zeuner's  (2). 
Practicums. — Physics  (4),  Forging  (6). 

Spring  Session— Applied  Mechanics  (Kinetics  and  Kinematics), 
Churctfs&nd  Lectures,  (4),  Quaternions,  Hardy's  (4),  Materials 
of  Construction,  Thurston's  (3),  Physics,  Anthony  and  Brack- 
ets (4). 
Practicums.—  Chipping  and  Filing  (6),  Testing  Strength  of  Mate- 
rials (4). 
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SENIOR  CLASS. 

Fall  Session. — Thermo-dynamies,  Peabody's  (3),  Machinery  of  Trans- 
mission   (3),    Lubricants    (1),  Geology,    Dana's    (4),    Political 
Economy,   Walker's  (4). 
Practicians. — Mechanical  Drawing  (6),  Engine  Lathe*  Work  (6), 
Standardization  of  Testing  Instruments  (2). 

Winter  Session. — Machine  Design,  Unwinds  (3),  Steam,  Air  and  Gas 
Engines  (4),  Experimental  Work  with  Indicators,  Injectors 
and  Governors  (2),  Constitutional  Law,  Coolers  (4),  Boilers, 
Wilson's  Q3). 
Practicums. — Mechanical  Drawing  (4),  Machine  Construction  (2), 
Engine  Tests,  Boiler,  Evaporation  and  Combustion  Tests  (4). 

Spring  Session. — Machine  Design,  Unwin's  (5),   Electric  Light  and 
Power  (3),  Hydraulic  Motors,  Lectures  (3),  International  Law, 
Woolsey's  (4). 
Practicums. — Original  Machine  Design  (4),  Thesis  Work  (6). 


9.  Course  in  Biology. 


[The  studies  of  the  first  two  years  in  this  course  are  the  same  as  in  the  General  Science 
or  the  Latin- Scientific  Course.  ] 

JUNIOR  CLASS. 

Fall  Session. — Physics  (4),  Logic  (3),  General  Botany  (4),  Vertebrate 
Histology,  Lectures  (4). 
Practicums. — Dynamics  (4),  Botany  (6). 
Winter  Session. — Physics  (4),   Botany,    Cryptogamic    (4),    Constitu- 
tional History  (4),  Advanced  Physiology,  Lectures  (3). 
Practicums. — Physics  (4),  Botany  (6). 
Spring  Session. — Physics  (4),    Mineralogy   (1),  Mental   Science  (4), 
Zoology,  Lectures  (2),  Botany  Phsenogamic  (4). 
Practicums. — Physics  (4),  Mineralogy  (6). 

SENIOR  CLASS. 

Fall  Session. — Zoology,  Entomology,  Lectures  (4),  Geology  (4),  Po- 
litical Economy  (4),  Plant  Physiology  (3). 
Practicums. — Zoology  (6),  Geology  (4). 
Winter  Session. — Geology  (2), Constitutional  Law  (4),  Astronomy  (3), 
Embryology,  Lectures  (4),  Zoology,  Vertebrate,  Lectures  (2). 
Practicums. — Geology  (6),  Zoology  (4). 
Spring  Session. — International  Law  (4),  Moral  Science  (4),  Forestry 
(3),  Theory  of  Biology,  Lectures  (4). 
Practicums. — Embryology    (4),   Original   Work    (6),    Graduation 
Thesis. 
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10.  Course  in  Mechanic  Arts.* 
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*  Text-books  for  the  first  two  years  are  the  same  as  in  the  Preparatory  Classes  ;  for  the 
third  year,  the  same  as  in  the  Freshman  Class,  Mechanical  Engineering  Course. 
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11.  Ladies'  Course  in  Literature  and  Science. 


[The  requirements  for  admission  to  this  course  are  the  same  as  for  the  General  Science 
Course.  J 

FIRST  YEAR. 

Fall  Session. — German,   Principia  Part    II  and   Meissner-Joynes' 
Grammar  (5),  French,  Principia  and  Grammar  (2),  History, 
Freeman1  s  General  Sketch  (3),  English,  Genung's  Hand-book 
of  Rhetorical  Analysis  (4). 
*Electives — Algebra,   Newcomb' s    College    (4),  Geometry,    Went- 
worth's  Plane  and  Solid  (4),  Chemistry,  Lectures  on  the  N071- 
Metals  and  Harris  Lecture  Notes  on  General  Chemistry  (5), 
Latin,  Sallust's  Catiline,  Allen  and  Greenough's  (4). 
Practicums. — English  and  Music. 
Winter  Session. — German,  Principia  and  Wilhelm   Tell ;  Meissner- 
Joynes'   Grammar  (5),  French,  Principia  and  Grammar  (2), 
History,  Freeman's  General  Sketch  (4). 
Electives — Trigonometry,   Olney's  (3),  Geometry,     Wentworth's 
Plane  and  Solid   (3),  Chemistry,    Lectures  on  the  Metals  and 
Harris1  Manual  of  Qualitative  Analysis  (3),  Latin,   Virgil's 
JEneid,  Greenough's  (4),  Rhetoric,  Genung's  Practical,  (4). 
Practicum. — Mechanical  Drawing  or  Music. 
Spring  Session. — German,  Wilhelm  Tell  and  Minna  von   Barnhelm 
(5),  French,   (1),  History,  Special   Treatise   (3),  Old  English, 
Morris'  (3). 
Electives — Physiology,  (3),   Chemistry,  Lectures  on  the  Metals, 
Harris1  Manual  of  Qualitative  Analysis  (3),  Latin,  Cicero  Dc 
Offlciis,  Chase  and  Stewart's  (4),  Botany,  Bastin's  (4),  English 
Literature,  Day's  Introduction  (4). 
Practicums, — Industrial   Drawing  and  Designing  or  Music,  and 
Botany. 

SECOND  YEAR. 

Fall  Session. — German,  Historical  Selections  (2),  French,  Selections 
from  Corneille  and  Moliere  (2),  Logic,  Day's  Elements  (3). 

Electives — Higher  Mathematics  (4),  Geology,  Dana's  (4),  Political 
Economy,  Walker's  (4),  Latin,  Horace,  Satires  and  Epistles 
(2),  Botany,  Lectures  (4),  English  Literature  (3). 

Practicum. — Botany  or  Geology  for  such  as  elect  4hat  study  and 
Music. 
Winter  Session. — French,   Selections    (3),    History  of    Civilization, 
Guizot's  (4). 

Electives — Higher  Mathematics  (4),  Zoology,  Packard''s  Briefer 
Course  (4),  Constitutional  History,  Creasy' s  English  Constitu- 
tion (4),  Geology,  Dana's  (2),  Astronomy,  Newcomb  and  Hold- 
en's  (3),  Latin,  Tacitus  (3),  German,  Hodqes'  Scientific  Ger- 
man (2),  English  (3). 

Practicums. — Botany,  or  Geology  or  Zoology  for  such  as  elect  either 
of  those  studies,  and  Music. 
Spring  Session. — English  Literature,  Gilman's  History  of  (3),  Men- 
tal Science,  Seelye's  Hickok  (4),  Moral  Science,  Seelye' s  Hickok 

(4). 
Electives — Astronomy,    Newcomb   and   Holden's    (3),    Zoology, 

Packard's  Briefer  Course    (2),    International   Law,    Woolsey's 

(4). 
Practicum. — Music. 

*ln  addition  to  the  required  studies,  such  a  number  of  electives  must  be  taken  as  to 
make  up  fifteen  hours  per  week. 


66  The  Pennsylvania  State  College. 


12.    Special  Course  in  Chemistry. 


FIRST  YEAR. 

Fall  Session. — Chemistry,  Lectures  on  the  N on- Metals  and  Harris 

Lecture   Soles   on    General    Chemistry    (4),    Mathematics  (ti). 
German, Princ ipia  Part  II  and  Meissner-J  oyne1 's  Gramrnar  (5). 
Practicum. — Laboratory  Practice. 
Winter  Session. — Chemistry,  Lectures  on    the   Metals   and   Harris1 
Manual  of  Qualitative  Analysis  (4),  Mathematics  (6),  German, 
Pri7icipia,  Wilhelm  Tell  and  Grammar  (5). 
Practicum. — Qualitative  Analysis. 
Spring  Session. — Chemistry,    Ijcctures   on   the    Metals   and   Harris' 
Manual  of  Qualitative  Analysis  (3),  Mineralogy,  Lectures  (1), 
German,   Wilhelm  Tell  and   Minna   von   Barnhelm    (5),  Mathe- 
matics (5). 
Practicums. — Qualitative  Analysis  and  Determinative  Mineralogy. 


SECOND  YEAR. 

Fall  Session. — German,    Jltstorical   /Selections  (2),  Mathematics  (4), 
Chemistry,  lieniseri's    Theoretical    (3),    Quantitative    Analysis, 
Presenilis  (3). 
Practicum. — Quantitative  Analysis. 
Winter  Session. — German,   Hodge^  Scientific    German    (2),    Mathe- 
matics (4),  Chemistry  Remsen1  s    Theoretical    (3),  Quantitative 
Analysis,  Fresenins  (1). 
Practicum. — Quantitative  Analysis. 
Spring  Session. — Mathematics  (4),  Chemistry,  Chemical    Technology, 
Lectures  (3.) 
Practicum. — Quantitative  Analysis,  Thesis. 
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THE  PREPARATORY  DEPARTMENT. 


This  Department  is  intended  to  furnish  instruction  to  persons  well 
trained  in  the  Elementary  Common  School  branches,  and  yet  not  fully 
prepared  for  admission  to  the  Freshman  Class.  It  does  not,  however, 
offer  instruction  in  the  Primary  branches,  nor  is  it  in  any  sense  a  High 
School.  The  studies  are  arranged  chiefly  with  reference  to  their  impor- 
tance in  preparing  students  for  one  of  the  regular  College  Courses. 

Special  care  is  taken  to  make  the  instruction  systematic  and  thorough 
in  order  that  the  foundation  for  future  progress  may  be  securely  laid. 

Students  in  this  Department,  except  those  who  are  under  the  imme- 
diate care  of  their  parents  or  guardians,  are  required  to  room  in  that  part 
of  the  building  assigned  to  the  Department.  Here  they  are  under  the  per- 
sonal supervision  of  the  Principal  of  the  Department  and  his  Assistants. 

They  are  required,  in  addition  to  the  regulations  governing  College 
students,  to  observe  certain  hxed  study  hours,  during  which  they 
must  neither  pay  nor  receive  visits.  Every  effort  is  made  to  train 
them  to  habits  of  close  attention  and  to  correct  methods  of  study. 
At  other  times  than  in  recitation  and  study  hours  they  have  ample 
opportunity  for  healthful  sports  and  recreation,  either  on  the  exten- 
sive and  beautiful  grounds,  or,  in  stormy  weather,  in  the  new  Gym- 
nasium. They  also,  if  of  sufficient  age,  take  part  in  the  regular 
military  drill. 

Admission. 

First  Year. — All  applicants  for  admission  must  be  at  least  fourteen 
years  of  age,  and  be  prepared,  at  the  beginning  of  the  Autumn  session, 
to  pass  a  satisfactory  examination  in  the  following  branches  : 

Arithmetic — Thomson's  Complete  (or  its  equivalent)  to  Ratio ; 
English  Grammar,  Wells'  (or  its  equivalent)  to  page  102,  which  in- 
cludes Etymology. 

In  Geography,  Spelling,  Reading  and  Penmanship,  the  examina- 
tion must  show  such  a  degree  of  proficiency  as  not  to  require  further 
instruction  in  those  branches. 
Second  Yeae, — Those  who  apply  for  admission  to  the  Autumn  ses- 
sion of  the  Second    Year  must  be  prepared  to  pass,  in  addition  to  tte 
above,  an  examination  on  all  the  work  of  the  First  Year. 

All  persons  entering  classes  after  the  opening  of  the  first  session  will 
be  required  to  pass  an  examination  in  the  work  already  gone  over  by 
the  class  into  which  they  seek  admittance. 

Tuition  in  this  Department  is  free  ;  other  charges  are  the  same  as  in 
the  College  proper. 

Examination  for  Admission,  Tuesday,  September  8,  1891,  at  9 
o'clock  A.  M. 

Scheme  of  Work. 

In  connection  with  the  list  of  text-books,  the  following  outline  of  work 
mav  be  of  service  : 
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FIRST  YEAR. 

Tall  Session. 

Thomson's  Complete  Arithmetic,  completed  from  Ratio. 
Walker's  Physiology  and  Hygiene,  completed. 
Murray's  Essentials  of  English  Grammar,  completed. 
Scudder's  History  of  the  United  States,  to  Part  II. 
Oomstock's  First  Latin  Book,  forty  lessons  (optional). 


Winter  Session. 

Wentworth's  School  Algebra  to  page  120. 

Murray's  Advanced  Lessons  in  English  Analysis,  to  Part  Til. 
Scudder's  History  of  the  United  States,  completed. 
Comstock's  Lessons  in  Latin,  completed  (optional). 


Spring  Session. 

School  Algebra,  continued  to  page  200. 
Chittenden's  English  composition,  completed. 
Murray's  Advanced  Lessons  in  Analysis,  completed. 
Packard's  Manual  of  Book-keeping. 
Csesar,  Books  I  and  II  (optional). 


SECOND  YEAR. 

Fall  Session. 

Wentworth's  School  Algebra,  continued  to  page  292. 
Wentworth's  Plane  Geometry  (Revised  edition),  Book  I. 
Gage's  Elements  of  Physics,  to  Chapter  VII. 
Lancaster's  History  of  England,  to  page  170. 
Eclectic  Physical  Geography,  to  page  149. 

Caesar,   Books  III   and   IV ;    Allen's   Composition,    first   13   Lessons 
(optional). 

Winter   Session. 

Xewcomb's  College  Algebra,  from  page  85  to  200. 
Geometry,  continued  through  Book  II. 
Physics,  completed. 

Lancaster's  History  of  England,  completed. 
Eclectic  Physical  Geography,  completed. 

Cicero — First  two  orations  In  Catilinam  ;    Composition,  continued  to 
24th  Lesson  (optional). 

Spring  Session. 

Algebra,  continued  to  page  220. 
Plane  Geometry,  completed. 
Botany,  Gray's"First  Lessons, 
civil  Government,  Thorpe's. 

Cicero— Third  and   Fourth  orations   In  Catilinam  ;  Composition,  con- 
tinued to  34th  Lesson  (optional). 
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Schedule  of  Preparatory  Studies. 


Scientific  Course. 


Arithmetic 

Physiology 

U.  S.  History j 

English  Grammar.     . 

Drawing— Freehand,      .  .   . 

Algebra 

English  Analysis 

U.  S.  History 

Drawing— Object, 

— i 

Algebra, 

English  Composition 

English  Analysis 

Book-keeping,     

Drawing — Elementary    De- 
sign  

'      "   .        '  == 

Algebra, 

Geometry,      

Physics 

Physical  Geography 

English  History, 

Drawing — Object 

Algebra, 

Geometry 

Physics. 

Physical  Geography 

English  History.     . 

Drawing — Applied  Design ,  . 

Algebra 

Geometry,      ! 

Civil  Government 

Botany, 

Drawing— Color  and  Design, 


Latin-Scientific. 


Arithmetic.  . 
Physiology.  . 
U.  S.  History, 
Latin,    .... 


Dra  wing—Freeha  nd, 


Algebra, 

English  Analysis 
Latin 


Dra  wing— Object . 


Algebra 

English  Composition. 
Latin 


Book-keeping 

Drawing— Elementary    De- 
sign  


Algebra.  . 
Geometry. 
Physics.  . 
Latin,    .   . 


Dra  wing — Object, 


1  Algebra,  . 

2  !  Geometry. 

4  j  Physics.    . 

5  i  Latin,    .   . 


I>rn  wing— Applied  Design . 


Algebra 

Geometry,  .  .  .  . 
Civil  Government. 
Latin, 


Drawing— Color  and  Design.  \ 


%  For  Texi-Books.  sec   "Scheme  of  Work"  pn  the  page  preceding. 
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THE  ALUMNI  ASSOCIATION. 


This  Association  was  organized  in  1874,  "to  renew  the  associations  of 
college  days,  to  promote  fraternal  feeling,  and  facilitate  intercourse" 
among  the  graduates  of  the  College.  With  these  objects  in  view,  it 
holds  an  annual  reunion  at  the  College  during  Commencement  week, 
and  on  this  occasion  the  "Alumni  Address"  is  delivered  by  an  orator 
chosen  by  the  Association. 

The  Alumni  are  also  called  together  to  perform  a  duty  devolved  on 
them  by  the  revised  charter — the  election  of  an  alumnus  to  represent 
them  for  three  years  in  the  Board  of  Trustees.  Their  present  repre- 
sentatives in  the  Board  are  Cyrus  Gordon  of  the  class  of  '66,  James  F. 
Robb  of  the  class  of  '80,  and  Frank  Knoche  of  the  class  of  '78. 

The  meeting  of  the  Alumni  as  electors  (in  1891)  will  be  held  on 
Wednesday,  July  1. 

The  Alumni  Record  can  be  had  by  members  on  application  to  the 
Historian. 

Officers  for  the    Year   1 890-9 1 . 

President, GEORGE  L.  HOLTER,  '86. 

Secretary  and  Treasurer, LOUIS  E.  REBER,  '80. 

Historian, WM.  A.  BUCKHOUT,  '68. 


ALUMNI. 

Class  of   1861. 

Name  and  Residence.  Occupation.  Course. 

John  N.  Banks,  Indiana Agriculture. 

Lawyer. 

A.  C.  Church,  Kingston, .    .Agriculture. 

Lumber  dealer. 

John  \V.  ECKMAN,  Pulaski,  Virginia,      Agriculture. 

General  manager  Pulaski  Iron  Works. 
Samuel  Y.  HOLLIDAY,  Washington,   I).  C,  .    .    .    .  Agriculture. 
United  Stairs  Commissioner  of  Customs. 

John   i).  isiorr, Agriculture. 

Died  in  1881. 
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Name  and  Residence.  Occupation.  Course. 

Milton  S.  Lytlk,  Huntingdon, Agriculture. 

Lawyer. 

James  Miles,       Agriculture. 

Died  in  1887. 

E.  P.  McCormick,  Philadelphia,        Agriculture. 

Lawyer. 

C.  Alfred  Smith,  Chicago,  111., Agriculture. 

Manager  Mclyitosh  Battery  and  Optical  Company. 

C.  E.  Troutman,  Washington,  D.  C, Agriculture. 

Adjutant  General1  s  office. 

Lynn  C.  Troutman,  Philadelphia, Agriculture. 

Dye  stuffs  arid,  chemical  trade. 


Class  of  1862. 

J.  P.  Alexander,  Rapidan,  Va., Agriculture. 

Farmer. 

William  R.  Barnes,      Agriculture. 

Died,  in  1883. 

H.  R.  Brenemax,  Lancaster, Agriculture. 

Coal  and  Insurance  business. 

Alfred  J.  Fisher,       Agriculture. 

Died  in  1882. 
Robert  H.  Furst,  Cedar  Springs,  Clinton  Co.,     .    .  Agriculture. 
Lumber  and  Milling  business. 

George  Gleim,  Jr.,  M.  D.,  Cornwall, Agriculture. 

Physician. 

Henry  T.  Harvey,  Lock  Haven,  Agriculture. 

Lawyer. 

John  F.  Miles,  Miles  Grove, Agriculture. 

Real  estate  dealer. 

Frank  McCoy,  Milesburg, Agriculture. 

Iron  manufacturer. 

J.  W.  Orr, Agriculture. 

B.  B.  Peffer, Agriculture. 

John  I.  Potter,  Bellefonte, Agriculture. 

With  Pennsylvania,  Railroad  Company. 

William  A.  Shinn,  Brooklyn,  N.  Y Agriculture. 

Lawyer. 

John  I.  Thompson,  Jr.,  Lemon t, Agriculture. 

Bookkeeper  of  the  Pennsylvania  /State  College. 

Thomas  P.  Walker.  M.   1>.,  Dunbar, Agriculture. 

Physician. 
Frederick  Watts,  Carlisle, Agriculture. 
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Class  of   1863. 


Xameand  Residence.  Occupation.  Course. 

Daniel  B.  Blee, Agriculture. 

J.  D.  Gordon, Agriculture. 

Died  in  1887. 

Theodore  B.  Gordon,        Agriculture. 

Died  in  1887. 

Josiah  Kisterbock,  Philadelphia,      Agriculture. 

Cashier  City  National  Bank. 

W.  W.  Mills,  Frankfort,  N.  Y.,      Agriculture. 

Master  Maehinist  with  D.,  L.  &  W.  Railroad  Company. 

S.  S.  Myers,  Philadelphia, Agriculture. 

With  Baider,  Adamson  &  Co.,  manufacturers  of  glue. 


Class  of  1864. 
(No  class  graduated  that  year.) 

Class  of  1865. 


U erich  Bliokensderfer,  Chicago,  Ills.,    .    .    .   .  Agriculture. 

Laivyer. 

Frank  Crook,  New  York, Agriculture. 

Chemist. 

John  F.  Eldred,  M.  D.,  Elmira,  N.  Y., Agriculture. 

Physician. 

Frank  Milligan,  St.  Joseph,  Mo., Agriculture. 

General  Freight  and  Passenger  Agent 

St,  Joseph  and,  Grand  Island  railroad. 
\V.  W.  McLanahan,  Grand  Rapids,  Mich.,  ....  Agriculture. 

In  hospital  service. 
I'lt ank  Stokes, , Agriculture. 
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Class  of  1806. 


Name  and  Residence.  Occupation.  Course. 

David  H.  Barrick.,  Devon,      General  science. 

Farmer. 

Townsend  H.  Boardman,  New  York, General  science. 

Dry  Goods  commission  business* 
William  T.  Boardman,  Butte  City,  Montana,   .    .  General  science. 
Mining  Superintendent. 

A.  A.  Breneman,  New  York, General  science. 

Analytical  and  Consulting  Chemist. 

Cyrus  Gordon,  Clearfield, General  science. 

Lawyer. 

Hugh  Hamilton,  M.  D.,  Harrisburg, General  science. 

Physician  and  Sanitary  Expert. 

William  E.  Judson,  Cleveland,  Ohio. General  science. 

Chemist  to  the  Cleveland  and  Chicago 

Union  Rolling  Mill  Companies. 
Howard  Phillips,  Baltimore,  Md., Manufacturer. 


Class  of  1867. 
(No  class  graduated  that  year.) 

Class  of   1868. 


William  A.  Btjckhout,  State  College,      Agriculture. 

Professor  of  Botany  and  Horticulture. 

Daniel  Cessna,  Bedford,  Pa., General  science. 

Lumber  dealer. 

Clarence  H.  Clark,  Bloomsburg,     General  science. 

Died  in  1885. 
Theodore  B.  Comstock,  Little  Rock,  Ark.,   .   .    .  Agriculture. 
Geologist,  Arkansas  State  Survey. 

Roys  J.  Cram,  Detroit,  Mich., Agriculture. 

Contractor. 

Gabriel  Hiester,  Harrisburg, Agriculture. 

Farmer. 
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Name  and  Residence.  Occupation.  Cow 

Harry  Hughes,  Long  Branch,  N.  J., General  science. 

Physician, 

Joseph  H.  Stavbly,  Lyndon,  Kans.,      General  science. 

Lawyer. 

Albert  II.  Tuttle,  Charlottesville,  Va., General  science. 

Professor  of  Biology  and  Agriculture,  University  of  Virginia. 


Class  of  1869. 

Wm.  M.  Stackhouse,  Emilie, General  science. 

Druggist. 


Class  of  1870. 

Arthur  B.  Cram,  Detroit,  Mich., General  science. 

Architect. 

Frederick  W.  Forman,  Carlisle, General  science. 

Produce  and  com?nission  business. 

William  W.  Galbraith, General  science. 

First  Lieutenant,  Fifth  Artillery,  United  States  Army. 


Class  of  1871. 


Francis  S.  Burrows,  Portland,  Me., General  science. 

United  States  Engineer  Corps. 

John  Ham  1  lton,  State  College,      Agriculture. 

Farmer. 

Pitt   L.   McCreary, .    .General  science. 

Vied  in  1885. 


Class  of   1872. 


(No  class  graduated  that  year.) 
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Class  of  1873. 

Name  and  Residence.  Occupation.  Course. 

William  M.  Allison,  Spring  Mills, General  science. 

Manufacturer  and  Farmer. 

Wm.  S.  Bruner,  M.  D.,  Altoona, General  science. 

Physician. 

Rebecca  H.  Ewin<;, General  science. 

Died  in  18? '4. 

Charley  H.  McKee,  Pittsburgh, General  science. 

Lawyer. 


Class  of  1874. 

r  ho  mas  W.  Burkholder,  Midnapore,  India,    .    *  Classical. 

Missionary. 

Curtis  G.  Campbell,  Johnstown, General  science. 

Druggist. 

Frederick  Crumbaugh,  Chicago,  111., Classical. 

Lawyer. 
Orien  P.  Downing,  Ph.  B.,  San  Francisco,  Cal.,  .  General  science. 
Chemist  and  Druggist.  g 

Samuel  A.  Easlev,  Circleville,  Texas,      General  science. 

Stock  Raiser. 

J.  Alder  Ellis, Classical. 

Died  in  1878. 

William  H.  Thompson, General  science. 

Civil  Engineer. 


Class  of   1875. 


William  Calder,  Harrisburg,      General  science. 

Banker. 

J.   E d win  Glenn,  Pittsburgh, Classical. 

With  the  P.,  C.  and  St.  L.  P.  R  Co, 
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Name  und  Residence.  Occupation.  Course. 

James  V.  Sloan, Spokane  Falls,  Washington,  .    .   .  General  science. 
Real  estate  dealer, 

John  J.  Wallace,  Elkhorn, General  science. 

Grain  and  lumber  dealer. 


Class  of   1876. 

Ross  W.  Barrows,  Cameron, General  science. 

Lumber  Dealer. 

Charles  M.  Calder, Classical. 

Died  in  1880. 
B.  Franklin  Keller,  LL.  B.,  Washington,  D.  C,  Genera,  science. 

Lawyer. 
William  M.  Manly,  Diamond  Springs,  Kan.,  .    .  Agriculture. 

Farmer. 
Ellis  L.  Orvis,  Bellefonte, Classical. 

Lawyer. 
James  M.  Stull,  £>alt  Lake  City,  Utah,      General  science. 

Lawyer. 
Chauncey  F.  York, General  science. 


Class  of  1877. 


A.  Russel  Calder,  Harrisburg, Classical. 

With  Pennsylvania  Steel  Co. 
Rev.  George  A.  Landes,  Coritiba,  Brazil,    ....  Classical. 

Missionary. 

Sylvester  D.  Ray,  Bellefonte,    .  Classical. 

Lawyer. 


Class  of  1878. 


Edward  EI.  Christie,  St.  Louis,  Mo., Classical. 

Teacher, 
Frank.  Knoohk,  Harrisburg, General  science 

Music    dealer. 
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Name  <nt<l  Residence.  Occupation.  Course. 

Charles  F.  Reeves,  Allentown,  N.  J., General  science. 

State  Agent  Commercial  Alliance  Life  Insurance  Company. 

William  W.  Rupert,  Zion, Classical. 

Farmer. 

Anna  M.  Stackhouse,  Philadelphia, General  science. 

Teacher,  Friends1  school. 
August  C.  Stallkxecht,  East  Saginaw,  Mich.,  .  General  science. 


Class  of  1879. 

W.  K.  Foster,  Mechanicsburg,  Classical. 

Clergyman. 

Frank  B.  Greenawalt,  New  York, General  science. 

General  Baggage  Agent,  C,  P.  P.  of  N.  J. 

John  W.  Heston,  Seattle,  Wash.,      Classical. 

Principal  of  High  School 

Thomas  C.  Houts,  Selinsgrove,      Classical. 

Vice  Principal,  Missionary  Institute. 
I     George  W.  John  stone  a  ugh,  Bellefonte,    ....  General  science. 
Teacher,  High  School. 
Stuart  M.  Leitzell,  Washington,  D.  C,     ....  General  science. 
Signal  Service  Department. 

Allison  O.  Smith,  LL.D.,  Clearfield, General  science. 

Lawyer, 


Class  of  1880. 

James  L.  Hamill,  LL.B.,  Graham,  Ya., Classical. 

Lawyer. 

John  F.  Hickman,  Columbus,  Ohio, Agriculture. 

Agriculturist  of  Experiment  Station. 

Esther  E.  Hunter,  Stormstown, General  science. 

J.  Kelly  McCombs,  Irvington,  Neb., General  science. 

Stock  Raiser. 

Louis  E.  Rerer,  State  College, General  science. 

Professor  of  Mechanical  Engineering. 

George  P.  Rishel,  M.D.,  Philadelphia, Classical. 

Physician. 

James  F.  Robb,  Pittsburgh, General  science. 

Lawyer. 
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Class  of  1881. 

Name  and  Residence .  Occupation.  Course. 

Edward  FL  Chambers,  Bellefonte,     Classical. 

Lawyer. 

Neville  C.  Davison,  Pittsburgh, Agriculture. 

President  Keystone  Smelting  Company. 

David  O.  Etters,  Bellefonte, Classical. 

County  Superintendent  of  Public  Schools. 


Class  of  1882. 

Albert  E.  Canfield,  Wyncote, Classical. 

Lumber  Dealer. 

George  S.  Chadman,  Conneaut,  Ohio, General  science. 

Lawyer. 

Edward  Dade,   . Classical. 

Died  in  1882. 

Horace  C.  Dale,  Rushville,  Neb., Classical. 

Banker. 

Irwin  P.  McCreary,  Osceola, General  science. 

Supervisor,  Tyrone  and  Clearfield  Div.  P.  R.  R. 
Edwin  W.  Saphore,  West  Windneld,  N.  Y.,  .    .    .  Classical. 

Clergyman, 
Robert  Tait,  Amherst  Court  House,  Va.,    ....  Agriculture. 

Stock  Raiser. 

James  G.  White,  New  York, Classical. 

With  Edison  General  Electric  Company. 


Class  of  1883. 


GEORGE  C.  Butz,  State  College, General  science. 

Instructor  in  Horticulture. 
William    C.    C  ALDER,    Bhamo,    Upper     Burma, 

India,      Classical. 

Missionary. 
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Name  and  Residence.  Occupation.  Course. 

William  E.  Gray,  LL.  B.,  Bellefonte, General  science. 

Lawyer. 

Joseph  H.  Hollis,  Lewistown, General  science. 

Ira  J.  Laughman, Classical. 

Died  in  1885. 


Class  of  1884. 

James  W.  Alexander,  Bellefonte,      General  science. 

Lawyer. 

John  F.  He  a  ley,  Chattanooga, Engineering. 

Civil  Engineer  Tenn.y  C.  &  8,  R.  R. 

Milton  W.  Lowry,  Scran  ton, Classical. 

Lawyer. 

Joseph  W.  Reeves,  Huntingdon, General  science. 

Electrician  State  Reformatory. 


Class  of  1885. 


Jacob  C.  Barrett, General  science. 

Cummings  C.  Chesney,  Pittslield,  Mass  ,    .    .    .    .  General  science. 
Stanley  Laboratory. 

Calvin  Jackson,       General  science. 

>Duoald  C.  Jackson,  C.  E.,  Chicago,  111., General  science. 

Chief  Engineer    Mechanical   Division, 

Edison  General  Electric  Company. 

Helen  Jackson,  State  College, .    .  General  science.,. 

Mrs.  Louis  E.  Reber. 

Pi'sant  F.  Nshikian,  Kansas  City,  Mo., General  science. 

Chemist. 

Emma  B.  Patterson,  State  College,  Pa., General  science. 

Owex  Reber,  Annapolis,  Ohio,      Classical. 

Clergyman. 

Harry  C.  Rothrock,  Centre  Hall, General  science. 

Teacher. 
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Class  of  1886. 

Name  and  Residence.  Occupation.  Course. 

Fredkrick  Darlington,  New  York, General  science. 

Chief  Electrical  Engineer,  U.  S.  Illuminating  and  Power  Co. 

George  L.  Holter,  State  College, General  science. 

Chemist  at  the  College  Experiment  Station. 
H.  B.  McDonnell,  M.  D.,  Col.  Park,  Md.,    ....  General  science. 
Professor  of  Agricultural  Chemistry,  Md.  Ag.  College. 

Harry  J.  Patterson,  Col.  Park,  Md., General  science. 

Chief  Chemist  of  the  Experiment  Station. 


Class  of  1887. 

William  P.  Fisher,  Jr.,  New  York, General  science. 

Lawyer. 

William  F.  Strouse,  Baltimore,     Engineering. 

In  charge  of  Drafting  Department,  Maryland  Central  Railroad. 

William  F.  White,  Omaha,  Neb., General  science. 

Agent  Edison  Company. 


Class  of  i£ 


George  M.  Downing,  State  College, General  science. 

Assistant  in  Physics. 

James  C.  Hickman, General  science. 

Caroline  R.  Hunter,  State  College,     General  science. 

Teacher. 

William  P.  Jones, General  science. 

Physician. 

George  C.  McKbb,  Seattle,  Wash., Classical. 

Teacher  of  Physics  and  Mechanic  Arts,  High  School. 

William  M.  Porter,  Denver,  Col., Engineering. 

Engineer,  Construction  Department 

Denver  and  Rio  Grande  Railroad. 
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Class  of  li 


Name  and  Residence.  Occupation.  Course. 

Horace  C.  Blair,  Phil'a  University  Law  School,  Latin  scientific. 
Law  student. 

James  Foster,  Allegheny, General  science. 

Chemist,  Jennings  Steel  Company. 

William  B.  X.  Hawk,  Johnstown, Chemistry. 

Chemist,  Cambria  Iron  Company. 

James  D.  Hunter,  Milesburg,  Pa., Latin  scientific. 

Teacher, 

John  Price  Jackson,  New  York, Mech.  engineering. 

Erecting  Electrical  Engineer 

with  Edison  General  Electric  Company. 

U.  S.  G.  Keller,  Washington,  D.  C, General  science. 

Elizabeth  B.  Meek,  Bellefonte, Natural  history. 

Henry  D.  Miles,  Pittsburgh, Mech.  engineering. 

With  Union  Switch  and  Signal  Company. 

Alexander  A.  Patterson,  Pittsburgh, General  science. 

Law  student. 

Jacob  G.  C.  Roop,  State  College, General  science. 

Instructor  in  Preparatory  Deyartment, 
Jacob  B.  Struble,  Pittsburgh,  Swissvale,   ....  Mech.  engineering. 

With  Union  Sivitch  and  Signal  Company. 
Robert  P.  Swank,  Pottsville,    ..........  Latin  scientific. 

Law  student. 

James  M.  Waldron,  Chattanooga,  Tenn.,      ...  Civil  engineering. 
Resident  engineer,  Tenn.  and  Chattanooga  Railroad. 

John  S.  We ller,  Bedford, Civil  engineering. 

Laiv  student. 


Class  of  1890. 

Antoinette  D.  Ball,  Wilkes- Barre, General  science. 

Teacher  in  high  school. 

Gilbert  A.  Beaver,  Bellefonte, Latin  scientific. 

Herbert  N.  Breneman,  Milwaukee,    ......  Mech.  engineering. 

In  Shops  of  Railroad  Company. 

William  P.  Brew,  Pittsburgh,      Mech.  engineering. 

Draftsman,  Pittsburgh  Iron  and  Steel  Engineering  Go. 
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Name  and  Residence.  Occupation.  Course. 

Potter  M.  Brown,  Bakerslield,  Cal., Agriculture. 

Sheep  raiser,  San  Emedgio  Ranch, 

Fred.  A.  Bryan,  Denver,     Civil  engineering. 

Denver  arid  Bio  Grande  Railroad 

Transitman,  Maintenance  of  Way  DepH. 

Geo.  S.  Demming,  Carrolltown, Civil  engineering. 

Transitman,  Location  Department,  Pennsylvania  railroad. 

I.  C.  M.  Elenberger, Latin  science. 

Law  student. 

Philip  G.  Gossler,  New  York, Mech.  engineering. 

With  Edison  General  Electric  Co. 

John  A.  Hunter,  Jr.,  Macon,  Ga., Mech.  engineering. 

In  charge  of  Department  Mechanic  Arts. 
William  B.  Jackson,  Colorado  Springs,  Col.,      .  Mech.  engineering. 

Banker. 

Margaret  B.  Jones,  New  York, Latin  scientific. 

Mrs.  J.  Price  Jackson. 

Harry  R.  Leyden,  Chicago,  111., Mech.  engineering. 

With  Edison  General  Electric  Co. 

Harry  B.  McClean,  Pittsfield,  Mass., Mech.  engineering. 

Designer,  Stanley  Laboratory. 

George  R.  Meck,  Bellefonte, Latin  scientific. 

Assistant  Editor  of  Bellefonte  "  Watchman." 

Howard  W.  Mitchell,  Pittsburgh, Latin  scientific. 

Law  student. 

James  O.  Mock,  Pittsburgh, Mech.  engineering. 

With  Union  Switch  and  Signal  Co. 

James  B.  Walker,  Option, General  science. 

Farmer. 

J.  M.  Walker,  Williamsport,      General  science. 

Law  student. 

William  H.  Walker, Chemistry. 

Graduate  student  and  Laboratory  Assistant 

in  Chemistry  at  the  State  College, 
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CALENDAR  FOR    1890-91. 


1890— Sept.  10,  Wednesday,    .    .    .  Fall  Session  began. 
1890— Dec.    19,  Friday,    .    .    .    ..  Fall  Session  ended. 

December  19  to  January  7 — Vacation. 

1891 — January?,  Thursday,      .    .  Winter  Session  began. 
1891 — April        1,    Wednesday,    .    .  Winter  Session  ended. 

April  i  to  April  9 — Vacation. 

1891 — April  9,  Thursday,     ....  Spring  Session  began. 
1891— June  28  to  July  2, Commencement  Week. 

June  28,  Sunday,     ....      Baccalaureate  Sermon. 

June  29,  Monday,    .    .    .    .    .  Anniversary  of  Y.  M.  C.  A. 

June  30,  Tuesday, Examinations     for    Admission  ; 

Junior  Oratorical  Contest. 

July    1,  Wednesday,  .       .    .  Annual  meeting  of  Delegates  to  elect 

Trustees  ;  Annual  meeting  of  Trus- 
tees ;  Annual  meeting  of  Alumni; 
Alumni  Address. 

July    2,  Thursday,     ....  Graduation  Day. 

July  2  to  September  9 — Vacation. 

1891 — September    8,  Tuesday,    .    .  Examinations  for  Admission. 
1891 — September   9,    Wednesday,  .  Fall  Session  begins. 
1891 — November  26,    Thursday,  .  .  Thanksgiving  Day. 
1891 — December  18,  Friday,    .    .    .  Fall  Session  ends. 

December  18  to  January  6 — Vacation. 

1892-  January  6,  Wednesday,  .  .  Winter  Session  begins. 
1892—  April  6,  Wednesday,  .  .  Spring  Session  begins. 
1892 — June  28  to  30, .Commencement  Week. 


Sessions  and  Vacations. 


Sessions. — The  College  Year  is  divided  into  three  sessions. 

The  Fali,  Session  of  about  fourteen  weeks,  beginning  on  the  second 
Wednesday  of  September,  and  ending  on  the'  third  Friday  of  December ; 
the  Winter  Session  of  twelve  weeks,  and  the  Spring  Session  of  twelve 
weeks.    • 

Vacations. — The  winter  vacation  is  about  three  weeks,  the  spring,  one, 
and  the  summer,  ten. 

For  Calendar,  see  2d  page  of  cover. 


Means  of  Access. 


The  College  is  now  easily  accessible  from  every  part  of  the  State. 

1.  A  railroad  from  Montandon,  on  the  Philadelphia  and  Erie  road,  to 
Bellefonte,  and  thence  to  Tyrone,  on  the  Pennsylvania  Central,  passes  within 
about  two  and  a  half  miles  of  the  College,  at  Lemont.  At  L,emont  a  regular 
conveyance  for  the  College  meets  each  train.  At  the  beginning  and  close  of 
each  term  free  conveyance  for  specified  trains  is  provided  between  I^emont 
and  the  College,  for  all  students. 

2.  Passengers  from  the  northern,  north-eastern  and  eastern  parts  of  the 
State  can  most  conveniently  reach  I^emont  by  way  of  Montandon  ;  those 
from  the  north-western  parts,  by  way  of  L,ock  Haven  and  Bellefonte  ;  and 
those  from  the  western  and  southern  parts,  by  way  of  Tyrone  and  Bellefonte. 
The  last  named  route  can  also  be  taken  by  those  coming  from  the  east. 

3.  A  new  railroad  from  Bellefonte  runs  within  one  mile  of  the  College, 
and  is  expected  soon  to  be  completed  to  Beech  Creek,  on  the  Philadelphia 
and  Reading  railroad. 

The  College  has  direct  connection  with  Bellefonte  and  L,emont  by  Tele- 
phone. 

Hotel  accommodations  for  parents  and  others  visiting  friends  can  be  had 
near  the  College. 

The  nearest  railroad,  telegraph  and  express  station  is  "Lemont." 

The  post-office  direction  of  students  and  other  persons  connected  with  the 
College  is, 

"STATE  COLLEGE,  PA." 
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